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The individuals shown above are brown in summer and 
white in winter. This is okay with them—for it means 
protection. If they could speak, they would undoubtedly 
say: “There’s nothing like a coating that works to your 
advantage.” 


Which surely strikes a responsive chord in you, Mr. 
Papermaker! For only when you produce coated papers 
of highest quality—with appearance and _ printability 
attractive enough to capture your most elusive prospect 
—can you protect your profits. 


And that’s where Nopco* can work to your advantage, 
too . . . by providing the coating chemicals that will 
solve your problems of viscosity control, foaming, even 
distribution, dusting, gloss, and moisture control. 


When our technical representative calls again, invite 
him to discuss these problems. Ask him to help you select 
from the longest and most complete quality line of 


defoamers, emulsifiers, plasticizers, and eveners available 
anywhere, the exact coating aids to meet your needs. 
You'll find Nopco paper chemicals will assure a finished 
sheet that wins quick acceptance and builds enduring 
customer satisfaction. 


Nopco Chemical Company, Dept. T, Harrison, N. J. 


Gentlemen: 


Please have your representative call and discuss Nopco coating aids. 
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* Reg. U. S. Pat. Office 


NOPCO 


Chemical Company, Harrison, N. J. 


Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 
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wa NEW ERECTION FLOOR at Beloit Iron Works provide 
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duty cranes needed for erection and checki 


dryer framework, supercalenders, and winders high-speed, -production 


Conventional treatment at Hollingsworth & 
Whitney Company's Chickasaw Mills, Mobile, 
Alabama. Here, adequate space and a 
warm climate permitted this Company to 
take advantage of the low chemical 
consumption and minimum operating 
requirements of the Flocculator-Squarex 
Clarifier combination. 


High-rate treatment at Canadian Celanese 
Ltd. in Drummondville, Quebec. This 
Hydro-Treator had to be covered 

because of the Canadian climate, it had 
to blend in with the surrounding 
residential community, and space 
requirements were limited. 


ome water treatment problems look alike — but aren’! 


For instance, take the two Dorr installations shown 
here. Both are industrial water plants — both have 
approximately the same capacity — and both are in- 
stalled primarily for color removal. Yet one uses high- 
rate treatment with a Dorrco Hydro-Treator, the 
other conventional treatment with a Dorrco Floc- 
culator and Squarex Clarifier. 

Why the difference? In this case all-important local 


conditions. And to prove the equipment specified met 
these conditions . . . both Companies have recently 
doubled water plant capacity by exactly duplicating 
their existing units! 

For a complete picture of the many types of Dorr 
water pre-treatment equipment, write for a copy of 
Bulletin No. 9141. The Dorr Company, Stamford, 
Connecticut. 


Hydro-Treator, Flocculator and Squarex are trademarks of The Dorr Company, Reg. U. S. Pat. Off. 


Batter tools TODAY te mest tomorrows demand 


THE DORR COMPANY «+ ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 
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Hamilton 
Papers : 
at work eeceicee helped 


by 
Huber Filler Clays! 


HAMILTON TEXT AND COVER PAPERS are designed 
to make a beautiful background for the finest 
promotional and direct-mail advertising literature. 


Wren a firm is seeking to make the finest im- 
pression for a presentation, Hamilton Paper. | 
are high on the list. For Hamilton Papers hav 
repeatedly proved their own slogan: “Go 
papers for good business.” 

To maintain its reputation for good papers, 
Hamilton knows it’s good business to use Huber 
Clays. Huber Filler Clays help improve bright- 
ness and smoothness and increase opacity of the 


Here, against a background of the great new Hamilton 
Text and Cover Sample Book, are five printed specimens 
of Hamilton Andorra as used by other designers and 
printers . an annual report, the program of the pres- 
‘entation of “Oscars” by the Academy of Motion Picture 
Arts and Sciences, a program of yachting races, a dining- 
car menu, and a package insert for a clinical item. These 
are just suggestions picked at random from the vast vari- 
ety of folders, booklets, brochures, portfolios and the 
like which gain in impact and beauty when printed on 
Hamilton Andorra Text and Cover, 


HAMILTON, PAPERS 


finest papers. 

Huber Clays are backed by over 25 years of 
experience in clay production and mining. 
Product uniformity is assured by 13 vital lab- 
oratory tests*—from crude to finished clay. 

If you want the maximum performance from 
your papers, specify Huber Clays. Write fox 
your free working sample today. 


FusiNES? 


4000 


“J 
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W. C. Hamilton & Sons, Miquon, Pa. 
Philadelphia's Famous Paper Makers 
Offices in New York, Chicago, Los Angeles 


You saw this advertisement in Fortune. 


ONE OF THE WORLD’S LARGEST CLAY PRODUCERS 


Male E Sone PL AN ToS LIAN’ Gel BE Ys, 0S. sC .7 9G RAIN OL TE Veil Eo eeS eG. ANE DOH OC Un Ba cape mG 


J. M- HUBER CORPORATION, 100 PARK AVENUE, NEW YORK 17, Nahi 


Quality Clays for the Paper Industry 


HI-WHITE-— low cost airfloated filler clay, mined in 
Georgia, of high brightness, fine particle size, mini- 
mum abrasion. Tested regularly each half-hour dur- 
ing production. 


PARAGON — produced in South Carolina, this low 
cost airfloated filler has a slightly larger particle size 
than Hi-White, its Georgia counterpart. Refined to 
the same close specifications with respect to abrasion 
and uniformity. 

WWF-—a Georgia water-washed filler of high, de- 
pendable brightness. Available in lump form for 
use where this type is preferred over the fluffier 
airfloated fillers. Also available pulverized. 
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CWF~a Georgia water-washed filler of same general 
type as WWF but with a slightly coarser particle size 
distribution which in some mills permits higher 
solids slurrying. Lump or pulverized. 


HYDRATEX—a Georgia coating grade of medium 
particle size distribution and priced accordingly. 
Quality controlled throughout. Lump or pulverized. 


SPECIAL HYDRATEX—a Georgia coating grade of 
fine particle size, with excellent covering power 
and flow characteristics ideally suited to certain 
coating methods. Lump or pulverized. 


X-43 —a fine particle Georgia coating clay of low 
viscosity and high brightness particularly well 
adapted to high solids coating. Lump or pulverized. 
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X-44—a low viscosity Georgia coating grade cory 
taining a minimum of soluble salts; excellent fc/ 
color pigmentation. Lump or pulverized. 


HYDRASPERSE—a drum-dried, low viscosity, hig) 
brightness, fine particle, Georgia coating grade, i 
flake form, with the dispersant already added. Save) 
“make down’’ time and assures thorough dispersio 
in practically any equipment, 


* Lab tests for: 5.Screen Residue 9. Dispersion 


1. Brightness 6. Adhesive 10. Soluble Salts 
2. Viscosity Demand 11. Abrasion 
3. Particle Size 7. Gloss 12. Moisture 


4.pH 8. Opacity 13. Suspension 
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Mill-Demonstrated Continuous Pulping 


SEMICHEMICAL * NONCHEMICAL 


UNIFORMITY - HIGH YIELD 


POWER - STEAM ° LABOR - MAINTENANCE 


CHIP HEATING 


SCREW CONVEYOR 
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ah Drained, pre-soaked chips enter here. © Chips are uniformly pressure cooked 
throughout as they are conveyed through 

2) Rotary feeder, developed by American __ the preheater, where time and temperature 

Defibrator, provides steam seal against pres- are controlled. 

sures up to 150 psig. with no plug forming 

or blow-back. Chips are gravity fed without OD scitencs chips are easily defibrated 

damage to fibers, change in moisture bal- and pass through a blow valve to a cyclone 

ance, or loss of liquor. where pulp is pumped to secondary refining. 


Further details on request. 


AMERICAN DEFIBRATOR. TIC, “HRYSR suunins West Coast: A. H. Lundberg 
rf spas 


e NEW YORK 17, N.Y. Orpheum Building, Seattle, Wash. 
=F 
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amp of approval 


\...for outstanding performance 


... the original chemical size 
—now the industry standard 


Since the introduction of Mersize in 1943 the new 
chemical sizes have been accepted by the paper in- 
dustry as standard for economical, efficient operations. 


Mersize RM, the original combination of chemically- 
built size and rosin, does the work of twice as much 
straight rosin size—and at only two-thirds the cost. At 
M present prices, savings are over 3 cents for every pound 
ON SANTO of rosin size solids. Each tank car of Mersize RM can 


save your mill as much as $4,000 in sizing costs! 


CHEMICALS ~ PLASTICS 


Monsanto’s research facilities, technical service and 
@) expanded production are constantly at work for you— 
to provide still better sizing methods for a wide variety 
of paper products... It will pay you to ask for full 
details immediately. MONSANTO CHEMICAL COMPANY, 
: Merrimac Division, Boston 49, Mass. mersize: Reg. U.S. Pat. Off, 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Production 


is Yours with an 


AccuRay Measuring System 


From tissue to boxboard, the non-contacting AccuRay beta gauge gives 
you an accurate, reliable basis weight measurement and makes possible a com- 
plete line of Industrial Nucleonics AUTOMATIC CONTROLS for adjusting the 


headbox gate. 


For many types of paper machines, 
AccuRay beta gauge installations on the 
dry end directly control the headbox gate 
to keep basis weight and sheet levelness 
uniform. For heavy papers and boxboard 
lines, Industrial Nucleonics provides a 
dry end-wet end cascade arrangement to 
give an accurate continuous measure- 
ment of sheet weight as close to the 
headbox as possible. 


To insure complete safety for your 
processing equipment and product, Indus- 
trial Nucleonics has perfected fool-proof 
safety mechanicisms that answer all your 
requirements. 
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New AccuRay Automatic Controls reduce 
the amount of off-spec material and cut pro- 
duction costs, freeing the machine tender 
from the responsibility of controlling the 
headbox gate and permitting him to devote 
his time to regulating other properties in 
the furnish. The new controls include high- 
low controls, proportional time controls, ad- 
justable time controls, and a suitable line of 
accessories to adapt these controls to your 
particular process requirements. 


Above is the 


in crowded equipment areas. 


Industrial 


: a 
Nucleonics: 
CORPORATION 
COLUMBUS 12, OHIO. 
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new AccuRay overhead | 
traversing design to permit installations | 
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) REDUCE DOWNTIME 


MANHATTAN RUBBER COVERED ROLLS 


Downtime for roll troubles due to oxidization, hardening, corrugating, cracking, 
or separation of rubber from the metal core is virtually unknown in Manhattan 
rubber covered rolls « Manhattan specialists are continually improving production 
methods and conditions in order to apply rubber covering that will meet any demand 
for high speed, permanent density, etc. Your costs go up when you have to stop 
production to change rolls. Manhattan Rolls last longer and lower your costs 


Call in a Manhattan roll engineer. 


ROLL COVERING PLANTS AT PASSAIC, N.J.... NEENAH, WISCONSIN... NORTH CHARLESTON, S.C, 


RAYBESTOS - MANHATTAN, INC. 


CLE 1 f| Se 
Flat Belts V-Belts Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber © Fan Belts © Radiator Hose e@ Packings e¢ Broke Linings ¢ Brake Blocks, 
Clutch Facings @ Asbestos Textiles « Sintered Metal Parts ¢ Bowling Balls 
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Cellophane 


GORDON C. INSKEEP and PRESCOTT VAN HORN | % 


One of the outstanding triumphs of cellulose 
chemistry has been the development of cellophane. It 
was in 1892 that the English chemists Cross, Bevan, and 
Beadle discovered that a soluble cellulose could be ob- 
tained by caustic soda and carbon disulphide treat- 
ment. Development in England and France reached 
such a point that in 1923 E. I. du Pont de Nemours & 
Co., Inc., became interested, acquired American rights, 
and decided to build its first cellophane plant at Buffalo, 
N. Y. Since that time the Du Pont Co. has built three 
additional plants, the latest and most modern being 
located at Clinton, Ia. 

In 1898, Stearn was granted a British patent for the 
production of threads, sheets, films, etc., from viscose 
(24). Six years later, M. J. R. Tiellard developed his 
process for the preparation of a glass substitute char- 
acterized by applying a thin layer of viscose solution on 
a base in order to coagulate it and dry it. However, 
credit for the pioneering design, and construction of 
machines to make cellophane in the endless sheet form 
of the modern product goes to the Swiss chemist, 
Brandenberger. 

While employed by the French textile firm of Blan- 
chisserie et Teinturerie de Thaon-les-Vosges, Branden- 
berger conceived the idea of making a tablecloth with a 
smooth finish which could be cleaned easily. He 
sprayed cloth with a viscose solution and then immersed 
it in an acid bath (1, 4). He achieved a smooth finish 
and delightful gloss, but the cloth was now stiff and 
brittle. In a later attempt he made a thin sheet of vis- 
cose film and applied it to the cloth. 

The tablecloth project was not an outstanding suc- 
cess, but Brandenberger saw tremendous possibilities in 
the viscose film. By 1911 he had designed a machine 
which would produce a film of good strength and com- 
plete transparency in continuous lengths (2, 3). For 
his transparent film, Brandenberger coined the word 
“cellophane” from the first syllable of cellulose, plus the 
final syllable of the French word diaphane, meaning 
transparent. 

Shortly after, the first cellophane plant was built in 
France by La Cellophane Société Anonyme with the 
financial backing of Comptoir des Textiles Artificiels, 
It was from La Cellophane that the Du Pont Co. se- 
cured the American rights to the Brandenberger proc- 
ess in 1923. The first sheet of Du Pont cellophane 
came off the casting machine in Buffalo in the spring 
of 1924. At a selling price of $2.65 a pound, it was a 
luxury packaging material, and only costly perfumes 
and candies were wrapped in cellophane. 

One of the early limitations of the product was dis- 
covered when it was introduced into the field of food 
wrapping where it was found that baked goods wrapped 
in cellophane dried out too quickly. There was a defi- 


Gorpon Cc, INSKERP, Associate Editor, Industrial and Engineering Chem- 
istry, in collaboration with Prnscorr VAN Horn, Film Department, HE. I 
du Pont de Nemours «& Co., Inc., Wilmington, Del. 
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nite need for a moistureproof sheet. Such a product 
was developed by 1927 by Charch and Prindle, Du 
Pont chemists (7). 
thousands of new uses bringing cellophane-wrapped 
products into almost every home. 


In addition to the original Buffalo installation, Du 
Pont’s other cellophane plants are at Old Hickory, ; 
In 1930, the | 


Tenn., Richmond, Va., and Clinton, Iowa. 
Sylvania Industrial Corp. put into operation a four 
casting machine cellophane plant at Fredericksburg, 
Va. In 1946, the American Viscose Corp. absorbed the 
organization, and it now operates as the Sylvania 
Division of American Viscose. 
ity is reported to be approaching 100,000,000 Ib. per 
yr. Last year Olin Industries, Inc., began production 
of cellophane in a new plant at Pisgah Forest, N. C. 
The Olin plant was constructed, under a license agree- 


ment with Du Pont, with an announced capacity of) 


about 33,000,000 Ib. of cellophane annually. 


PROPERTIES OF CELLOPHANE ; 


Starting from the uncoated transparent sheet pro- 
duced in 1924, Du Pont has developed a total of about 
130 different varieties of cellophane. Differences arise 


This improved film opened up 


x = | 


Present installed capac- | 


| 
| 
| 


is 
') 


i 
li 
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data on the principal gages of moistureproof cello-j 


phane. 


from several properties—for example, Table I celle 


Table I. Approximate Weight and Yield of Principal 


Gages of Moistureproof Cellophane 


Approximate 


thickness, Unit weight, Yield, 
Gage in. g./sq. m. sq. in./Lb. 
300 0.0010 36.0 19,500 
450 0.0014 O02 14,000 
600 0.0017 60.6 11,600 


Some varieties are produced in from two to ten colors. 
Then there are the distinctions between uncoated non-~ 
moistureproof and coated moistureproof; these cover 


several controlled levels of moisture vapor permeability 
and waterproofness. 


tions, 
Some of the more important types of cellophane and 


their characteristics and recommended uses are showt’! 


in Table IT. 


The different types of cellophane represent various 
combinations of the principal ingredients. Generally) 
the higher the softener and moisture in the base shee’ 
the higher the initial durability. Various coating com 
positions and amounts of coatings make minor variai 
tions in percentage compositions. Table III gives 
ranges usual in domestic cellophane. 


For minor special uses film is provided containing 


= 


zero softener; for flame resistant decorative purpose} 
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Table I. 
Partial List 


Types of Cellophane 


Du Pont 
designation 


Characteristics y 


Principal uses 


300 PT 


300 PC 


300 PJT 


300 LST 


300 LAT 


300-450 
LSAT 


300 MT 31 


300 MT 32 


s 


300 MT 36 


300 MST 51 


300-450 
MST 53 


300 MSRC 
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Plain or Nonmoistureproof Films 


Nonmoistureproof, air, 
dust, grease and oil- 
proof; readily absorbs 
water; impermeable 
to dry gases; perme- 
able to moist gases in 
proportion to solubil- 
ity of gases in water 

Nonmoistureproof  col- 


, ored film: amber, 
tango, red, pink, 
orchid, light green, 
dark green, dark blue, 
light blue 

Flame-resisting non- 
moistureproof film; 
carries official Fire 
Underwriters’ rating 


no. MH-2977 


Partially moisture pro- 
tective; heat-sealing; 
durability equivalent 
to 300 MST-52 


Offers somewhat greater 
moisture — protection 
than LST; ~~ water- 
resisting for use on 
wet or moist products; 
not heat-sealing 

Partially moisture pro- 
tective; about equiva- 
lent to LST; water- 
resisting for use on 
wet or moist prod- 
ucts; heat-sealing 


Low rate of moisture- 
vapor transmission; 
sealed with lacquer- 


type adhesives or 
with nitrocellulose 
solvents plus low 


heat; very weak heat- 
seals; grease and oil- 
proof; impermeable 
to dry gases or gases 
of low water solubil- 
ity; very low perme- 
ability to water-sol- 
uble gases 

Modified MT film to 
obtain moderate heat- 


sealing properties; 
otherwise same as 
MT-31 


Standard moistureproof 
film, nonheat sealing; 
special surface charac- 
teristics 


General wrapping pur- 
poses wherein mois- 
ture protection is not 


needed; packaging 
nonedible oils and 
greases 


General wrapping pur- 
poses; ribbons, cord 


Decorative materials; 
flame-resisting wind- 
ings on wire and elec- 
trical cables 


Intermediate Moisture Protection Films 


Packaging products that 
require controlled rate 
* of moisture loss—.e., 
slow enough to pre- 
vent excessive drying, 
yet able to avoid sog- 
giness; sugared dough- 
nuts 
Special containers for 
cottage cheese, salads, 


etc. ; cut flowers; 
milk bottle hoods; 
certain fresh vege- 
tables 


Luncheon meats;  cer- 
tain fresh fruits and 
vegetables 


Moistureproof Nonheat-Sealing Films 


Wrapping 
carton 
cigar tubes 


cigarettes; 
overwraps; 


Direct wraps on cigars 


Direct wrap on cara- 
mels, nougats, kisses, 
ete. 


Moistureproof Heat-Sealing Films 


Standard moistureproof- 
ness; good flexibility 
and durability 

Standard moistureproof- 
ness; high flexibility 
and durability, par- 
ticularly at low tem- 
peratures and low 
humidities 


Similar to PRC with 
addition of standard 
moistureproofness and 


Wrapping bread; twist 
wraps on small ob- 


jects 
Bags for packaging 
products requiring 


extra durability and 
puncture - resisting 
wraps particularly at 
low temperatures; 
bags for frozen foods 
(dry pack) 
Heat-sealed packages 
for products requiring 


heat-sealing proper- protection — 

ties; tango and black rancidity — 
300-450 Moisture protective on ment ~ € 

wet products; one Packaging retail 


‘MSAT 80 @ 


side is wettable; this fresh meat 
side, in contact with Be 
fresh meat, retards 
discoloration of meat 
surface; nonwettable 
side heat-seals to it- 
self and to wettabl 


side 


clear and colored types (containing ammonium sul- 
phamate) are produced. ‘@ 
When coating is applied to cellophane it usually adds 
8 to 20% over the weight of the base sheet. The per- 
centage composition of the coating is in accord wit | 
various patents cited under the description of the coat 
ing operation which follows later in this paper. | 
Since both cellulose and the usual softening agent 
are definitely hygroscopic, there is always associat 
with the system a somewhat variable quantity of water, 
dependent on the atmospheric environment. The phys 
ical and many other qualities of cellophane are wholly; 
derived from the behavior of this three component sys 
tem. 


Table III. Composition of Plain (Uncoated) Cellophan 
Ingredient Percentage range | 
Cellulose 70 to 85 
Softener (polyaleohols)* 8 to 25 
Water 5 to 10 


“Polyalecohols used generally are glycerol, ethylene glycol, propylene gly 
col, and to a lesser extent polyglycols and similar compounds. 


The base sheet of cellophane is primarily celluloses 
and there are available a number of excellent standara 
works on cellulose chemistry, including those by Doree 
(10), Heuser (13), and Mark (19). Cellulose has beet 
definitely established to have the empirical formule) 
(CsH1O5)x. The structural unit—CsHO;—is a glucos 
residue; that is, a glucose molecule from which a moled 
cule of water has been removed. The currently ac 
cepted (15) formula for cellulose incorporates the pyram: 
ose ring representation: | 


I is CH,OH 
Ba, | 
JV Ee ee eee ne 
| OPE H ms | 
H | | OH H 
HN O7 1a ea 
CH,0OH lal” el 


x 


ALPHA, BETA, AND GAMMA-CELLULOSE 


When a sample of purified cellulose is digested witil 
17.5% caustic soda for 30 min. at 18 to 22°C., that 
portion which remains insoluble: when the mixture -§ 
diluted to 8 or 9% caustic is designated as a-cellulosw! 
a-Cellulose is a fraction of relatively high average mole 
war weight and is nearly identical with pure nativé 
cotton cellulose. 

From that part of the original cellulose sample whic 
was dissolved by digestion in caustic soda, a Mee 4 
flocculent precipitate may be obtained by acidifying tll 
solution with acetic acid. This fraction is known as }! 
cellulose. That portion remaining unprecipitated H 
the acidification is known as y-cellulose. 
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a | i Kelsize and Kelgin are applied as a 0.2% to 3.5% 
solution from calender stack or size press. 


AELGIN 


KELSIZE 
SOLUTION 


of these hydrophilic 


sizing agents are: 


Uniformly Smooth Finish 
Improved Gloss Ink Printing 


Greater Wax and 
Oil Resistance 


Uniform Pigment Coatings 


Gloss Ink Paperboard 
Frozen Food Containers 
Butter Carton Stock 
Soap and Cereal Cartons 
Milk Bottle Stock 
Carbonizing Paper 


Pigm nt Coated Wallboard 


Excellent Fuzz Lay-down 


Our Technical Service Department will 
gladly give you detailed information on 
the advantages of Kelsize and Kelgin in 
these and similar uses. Write or call our 


nearest office. 


and products of Company 


® . 
20 N. Wacker Drive 31 Nassau Street 530 W. Sixth Street 
Chicago 6 New York 5 Los Angeles 14 
Cable address: KELCOALGIN — New York ® by Kelco Company 
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This classification is somewhat arbitrary, and it 
should not be inferred that a, 8, and y-cellulose are dis- 
tinct chemical individuals. 

In the preparation of viscose, high-quality sulphite 
wood pulp is steeped in sodium hydroxide solution to 
produce sodium or alkali cellulose. Taking one glucose 
unit in the cellulose chain, we ae represent the reac- 
tion as follows: 


ae 
5 + NaOH = 
we few > 
H a 
CH.ONa 
pel ee 
+ H.O 
Kt OH mA 
i OH 


The reaction is reversible so a large excess of sodium 
hydroxide is used to prevent hydrolysis of the alkali 
cellulose. 

After aging, the alkali cellulose is treated with carbon 
disulphide and this reaction’takes place: 


Hee 

Aes 

Kau, °° 

ie OH ate 2 
isl Vien sNa 
rae 

NEA 
Ee OE 


~ This cellulose derivative ,is called cellulose xantho- 


genate (sodium cellulose xanthate). Chemically pure 
cellulose xanthogenate is colorless, but the industrial 
product appears yellow to orange-red because of the 
presence of thiocarbonates and other thio compounds 
present as impurities. 

The freshly prepared cellulose xanthogenate is mixed 
with dilute sodium hydroxide to form a uniform colloidal 
suspension. During a “ripening’”’ period the viscose 
slowly undergoes a series of reactions, including a partial 
hydrolysis of the xanthogenate and the formation of 
sodium thiocarbonate. 

When the viscose film passes through the coagulation 
bath, after extrusion, the process of cellulose regenera- 
tion takes place. The principal reactions are: 


S 
cH,0—CZ 
|-o \gNa 
ee + 1,80, 
tae <a 
H OH CH.OH 
| aa ie 
H \ + NaSO, + C8, 
Bo COPLEY, 
NY 
H OH 
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Ackaaley, aie are ee steps oe nae ‘in 
bath: First, the coagulation or salting out of the vise 
and neutralization of the alkali present by the s 
phuric acid in the bath; and secondly the decomp 
tion of the precipitated cellulose xanthogenate to 
drate cellulose. a 

After the regeneration step the treatments to which 
the film is subjected are mostly physical and are de - 
scribed in the following section. 


DU PONT’S CLINTON, IOWA, PLANT 
MANUFACTURING PROCESS : i 


The basic raw material for cellophane is cellulose 1 in 
the form of bleached sulphite wood pulp. Other pos- 
sible sources of cellulose are cotton, cotton linters, and 
fibers such as flax, hemp, and ramie. However, in the 
manufacture of cellophane, wood pulp is used exclu- | 
sively because it is more stable in supply and price than 
other sources. Most of the pulp used is from hemlock 
wood, pulps from hardwoods being important alter- 
nates. 

The main constituents of bleached sulphite pulps; 
used for cellophane viscose are alpha, beta, and gamma ; 
92 to 94% of the weight. Aside from minor resin, trace | 
metal, and ash elements, the remaining percentage is | 
water. There are differences, primarily in degree of | 
polymerization as shown by viscosity, between pulp! 
used for cellophane and that used for rayon manufac- - 
ture. Analyses of typical pulps are given in Table : 
AD 

The sulphite pulp is received at the Clinton plant in! 
the form of sheets approximately 20 in. square and less ; 
than '/s in. thick. The pulp is wrapped in 480-lb. bales. ; 
Each third of the bale (160 lb.) constitutes the charge ¢ 
for one steeping press. Most of the pulp for the Clintont 
plant is received from West Coast pulp mills. ; 


Table IV. Typical Pulp Analyses* 
Pulp use Rayon Cellophane — 
Designation (Rayonier, Ine.) Hicolor G Rayamo — 
Cuprammonium viscosity, sec. 13 4 { 
Cellulose, % 
Alpha 93.0 89.1 
Beta 2.5 6.5 
Gamma 4.5 4.4 
10% KOH solubility, % 8.0 15,2 
Ash, % 0.06 0.06 
Calcium, % 0.020 0.36 
Tron, % 0.0005 0.0005 
Copper, % 0.0004. 0.0005 
Manganese, % 0.00001 0.0001 
Kther extract, % 0.10 0.23 


. 
‘ 
. 


@ As published by Rayonier, Ine., New York, N. Y. 


Caustic for the Steeping System 


Caustic for the Clinton plant is received by tank cars 
containing hot 73% sodium hydroxide solution. The 
cars are unloaded from the top, air pressure being used: 
to force caustic to the pump suction. Soft water isi 
mixed with the caustic at the pump discharge at a rat 
controlled to result in an approximately 50% sodiunt 
hydroxide solution. The heat of dilution is dissipated: 
through a shell-and-tube heat exchanger having a sur) 
face of approximately 1320 sq.ft. with caustic in th¢ 
shell. ‘The 50% solution is held in 50,000-gal. tanks 
provided with agitators and recirculating pumps. 

Additional soft water is added to these tanks to give, 
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Carry Your Advertising in the 
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uring the week of February 16—February 20 the twin con_ 

tions of the APPA (American Paper and Pulp Associa- 

on) at the Waldorf-Astoria and TAPPI (Technical Associa- 
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The Convention Dailies are both “‘newspaper” and “‘phone 
0k’’—and they cover both conventions. Each day there'll 
> a new convention daily, printed the night before, news- 
yper-fresh with news and picture coverage of the conven- 
yns and ready for breakfast table reading. Everyone reads 
ese dailies and carries them with him every day as a guide 
1 who to visit. You should advertise in the Convention 
ailies to remind the men you want to see to look you up. 


February 19 
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a 27% sodium hydroxide solution which is transferred 
to a 100,000-gal. storage tank. Further dilution to pro- 
duce the desired concentration of steeping caustic solu- 
tion takes place in an additional tank. Caustic for the 


ee steeping presses comes from this tank after first passing 


through a shell-and-tube heat exchanger which can be 
supplied with either steam or water, depending on sur- 
rounding conditions and the temperature desired. 

In the following description of the process exact tem- 
peratures, concentrations, and cycle times are not cited 
because such factors are dependent on pulp and the 


whole integrated viscose process. Ranges, however, are , 


indicated for some of the steps, and the selected value is 
controlled usually within rather narrow tolerance. 


- Many alternative process and equipment items beyond 


those noted herein are cited by Leach (/6). 

Lotarev and Rumler (17) have discussed the opti- 
mum conditions for the preparation of viscose and the 
production of cellophane based on experimental evi- 
dence. In an earlier paper, Halama (/2) discussed the 
manufacture of cellophane. 


Steeping Press 


The pulp, received on the first floor of the chemical 
building at Clinton, is transferred on skids by lift truck 
and elevator to the fifth floor where it is manually 
charged to the steeping presses, shown on the flow 
sheet, Fig. 1. The press tank is equipped with divider 
plates spaced about 4 in. apart into which the charge is 
evenly distributed. 

After the pulp sheets have beén charged, the tank is 
filled with a carefully controlled 17 to 21% caustic solu- 
tion at a standard temperature usually between 18 and 
25°C. The steeping time varies considerably from pulp 
to pulp, being set at the proper time in the range from 
20 to 60 min. depending on reacting characteristics. 
Following the proper interval the ram is advanced, the 
caustic drained, and the sheets, now called alkali cel- 
lulose (A.C.), are pressed to remove excess liquid. 

The steeping presses are each provided with a 63- 
ton, 8-in. diam., 94-in. stroke hydraulic cylinder. The 
press rams are equipped with a cam arrangement for 
automatic valve positioning. As the ram advances, it 
first opens a valve, allowing the caustic to return to the 
circulating supply tank. As the ram advances further, 
it closes the first valve and opens another valve, allow- 
ing the final expelled caustic to go to a segregated 
caustic tank for subsequent process use. Finally, a 
limit contact reverses the ram automatically, and it re- 
turns to its starting position. 

The segregated or slurry make-up caustic contains 
the highest concentration of hemicellulose developed in 
the system. Hemicellulose is that portion of the pulp 
dissolved by the steeping caustic, probably being mostly 
gamma and some beta-cellulose. High concentrations 
of hemicellulose in the steeping caustic inhibit the 
swelling of the pulp, and later generally result in im- 
paired reactivity and poor viscose filtration. 

Pressing is carried out to the point that the weight of 
alkali cellulose is at some specified point in the range of 
2.5 to 3.2 times the original weight of the pulp charged. 
The proper point is established to provide best filtering 
viscose later in the process. 


Shredders 


The alkali cellulose is removed from the steeping 
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presses and dropped through chutes into large bateh | 
shredders located on the fourth floor. The shredders 
are of cast iron construction and are equipped with 
heavy driven blades which cut the A.C. against the sad-| 
dle and macerate it to the desired form. The sigma-, 
type blades turn at 43 r.p.m. The shredders are jack-: 
eted and supplied with brine or cooling water to control ) 
the temperature. The purpose of shredding is to ensure 
uniform caustic distribution and temperature, which in 
turn ensure uniform aging and xanthation. The oxida- 
tion and depolymerization of the cellulose proceed dur-: 
ing shredding, and hence efficient temperature control is| 
necessary. The shredding operation requires between 
30 and 90 min. depending on equipment design and 
pulp characteristics. Short shredding schedules must 
be compensated for by increased temperatures or longer 
aging periods. 


Aging 
The shredder contents are dumped through chutes) 
into aging cans on the floor below. The cans, of welded\ 
sheet metal, are approximately 3 by 3 by 6 ft. high andi 
are mounted on wheels. The temperature of this entire 
third floor is controlled within +1°C. The cans are? 
sized so as to receive one full shredder charge. 

Aging is carried out in order to continue the celluloses 
degradation to the desired point. In present practice: 
the aging period ranges from 20 to 30 hr. 


Carbon Disulphide Reaction 


The aging cans are discharged through chutes inta 
barattes located on the floor below. Three cans are 
used to charge one 1020-gal. baratte. The baratte is a 
water-jacketed, hexagonal steel drum supported hori-' 
zontally in a frame on trunions at the drum ends. One 
of the six sides is equipped with a hydraulically operated: 
door through which the A.C. is introduced and sodium 
cellulose xanthate is later removed. - ; 
The barattes rotate slowly. Carbon disulphide is adj 
mitted by gravity through a central distributor pipe 
and reacts with the shredded A.C. to form sodium cel 
lulose xanthate. Carbon disulphide is added as a defit, 
nite proportion by weight of the original dried pulp td 
yield a filterable, good quality viscose. 

The normal xanthation period is usually at a point ini 
the 75 to 150-min. range. The temperature is closely! 
controlled during the entire cycle. The carbon dit 
sulphide and alkali cellulose reaction is exothermic’ 
laboratory measurements showing about 50 B.t.u. per 
lb. of dry pulp. 


Slurry Tank 


Alternate barattes of a pair are discharged through ¢ 
chute into a slurry tank on the ground floor. Slurry 
make-up caustic and water are added and mixed thor| 
oughly with the xanthate to produce a slurry of the de} 
sired composition. The vessel is brine-jacketed for tem 
perature control. Each of the slurry tanks has a capac) 
ity of 192 cu. ft. A two-bladed sweep agitator rotate! 
at 51 r.p.m. | 

Viscose composition for cellophane is established oi 
the basis of quality, processability, and economy. Cel 
lulose content may be in the range of 6.0 to 12.0%, 
with sodium hydroxide ranging from 1.0 to 4.0% lowe 


— 
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patent 
pending 


Better chemical recovery 2” 


Positive Squeezing action assures Uniform separa- 
tion of liquor from pulp, 


Heat economy £ 


Operating temperatures average around 210°F, 
using wash-water from 200-205°F, thus sending 
hotter black liquor to Evaporators, 


Reduced water consumption L” 
Less than 200 8.p.m. for a 300-ton system, 


Low power r equir ements . we 


Actual horsepower consumed by a typical 3-stage, 
300-ton system is only 1.36 per air-dry ton. 


Ease of control 2" 


Entire system is Operated from a Single switchboard. 
Output easily adjusted to mill requirements. 


Is different 


When pressure was substituted 
for the conventional methods of ee 
pulp, it made possible new standards O 
efficiency and economy in mill Spenon, 
» Check this list of advantages and you'll 
see why more and more mills are put- 
ting eee Washing at the top of the 


list in their modernization programs. 


Flexible installation Je” 


Small, compact units can be put in existing build- 
ings with a minimum of alteration, 


Low capital investment Le 


Appreciably below conventional systems, 


‘i our 
Write today for y = 
copy of “Pressure Washing” Systems can be furnished 


in three, four, and five stages 
to fit individual mill needs. 


Sales & Service 


SUTHERLAND REFINER CORPORATION a 
hy Trenton 8, N. J. Cee ee 
enon WORKS CO., arpteton, wisconsin a | ITA 
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For better wet strength 
poper, write for your 
sample of UFroRrMmITE 700 
ond technical litercture. 
For detailed recommenda- 
tions tell us about your 
specific problem. 


Rohm & Haas makes a complete range of 
dependable wet-strength resins: — UFORMITE 
467, liquid anionic type for efficient, iow-cost 
wet strength, particularly svitabie for beater 
addition — UrormiTte 520, powdered anionic 
type corresponding to UFORMITE 467— and 
UFORMITE 471, liquid cationic type, suitable 
for ail furnishes, any addition point. We'll be 
glad to mail you literature on these UFORMITE 
resins, also. 


Usonuire is a trade mark, Reg. US. Pet. Off. and in 
Principal foreign countries. 


Adaptable to Almost any Furnish... 


Fast Wet-Strength Resin 


ft 


Food wrap is only one of many uses for UFORMITE 700 
Wet-Strength Resin. It’s adaptable to almost any furnish— 
groundwood, kraft, sulfite or rag; and to many end uses—bag 
stock, food wrap, blueprint, map, twisting tissue, glassine, 


liner board. 


(1) Fast wet strength—right off the machine 

(2) High efficiency—over a wide range of resin-to-pulp ratios 
(3) Adaptability—to almost any furnish 

(4) Ease of mixing—without acid, aging, or special equipment 


(5) Convenient pH control—with acid, alum, or blends of acid 
and alum 


(6) Wide flexibility—in point of addition 
(7) Excellent stability—for at least 6 months 


(8) Available—in tank car quantities 
CHEMICALS FOR INDUSTRY 


ROHM <HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 


Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 
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than the cellulose. Sulphur content follows from the 
carbon disulphide addition to the barattes. fe 

The slurry is pumped through one or more disin- 
tegrators. This method of viscose mixing has been. de- 
scribed by Nash (20). The disintegrator 1s a high- 
speed, vertically mounted mill with hard-tipped ham- 
mers which pass close by metal screens with varying 
hole size. The disintegrators are driven at 3600 r.p.m. 
They are of cast iron and steel construction. 

The disintegrator discharges to a large tank where 
several charges are thoroughly blended to minimize 1r- 
regularities in viscosity and composition. 

The blended viscose is filtered through 36-in. plate- 
and-frame filter presses. There are two such presses for 
each of the several process lines piped in parallel so that 
one press may be redressed while the other continues in 
use. The presses are dressed with cotton batting and 
unbleached sheeting. The sheeting is primarily a sup- 
port for the cotton batting. 

Although the filter frames never become filled, the re- 
sistance to flow gradually builds up as the pores of the 
dressing become clogged. When the discharge pressure 
of the gear type feed pump reaches 120 p.s.i., the flow is 
switched to the clean press. The filtration rate depends 
on the viscose characteristics acquired during the pre- 
vious steps. In normal operation, before plugging, from 
120,000 lb. of viscose up to ten times this figure can be 
filtered through one press. This higher figure is equiv- 
alent to approximately 4000 lb. of viscose per square 
foot of available filtration area. 

The filtrate from the first-stage press goes to one of 
two receiving tanks, from which it is pumped through a 
similar second-stage press. Since there is very little 
plugging encountered in this second-stage filtration, 
only one press is required. 


Viscose Ripening Step 


From the press, the filtered viscose goes to a series of 
3000-gal. tanks. The viscose is transferred by vacuum 
- through a series of such ripening tanks. During this 
stage of the process, sodium cellulose xanthate decom- 
poses from the initial ratio of carbon disulphide to 
glucose to a much lower ratio. In this period of 20 to 30 
hr. in a cool temperature-controlled room, degradation 
products of carbon disulphide are formed such as sul- 
phides, trithiocarbonate, sulphates, thiosulphates, and 
other complex sulphur compounds. 

The extent of viscose ripening is followed by means 
of a “salt index.” The salt index is established by de- 
termining the concentration of sodium chloride which is 
necessary to precipitate 1 drop of viscose under a given 
agitation at a given temperature. Trends away from 
normal are compensated for by adjustments to time 
and/or temperature in the room. 

Another characteristic of the viscose-which is fol- 
lowed closely during the ripening stage is its viscosity. 
This is measured by the operators, using a standard 
flowout tube and stop watch. Trends away from nor- 
mal are compensated for by altering the time or tem- 
perature at the third floor A.C. aging step. 

One important purpose of the viscose ripening stage 
is deaeration. This is accomplished by the transfer of 
viscose charges from one ripening tank to the next by 
vacuum and by storage under vacuum. 

The deaerated, filtered, and ripened viscose finally 
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goes to a feed tank and is placed under air pressure. 
The viscose flows from the feed tank through a basket 
strainer which contains a fine-mesh Monel screen to re- 
move possible dirt or scale. 


Casting Hopper -! 

At this point, the viscose is a complex colloidal dis- 
persion of cellulose, sodium cellulose xanthate, and 
sodium hydroxide. It carries the established cellulose 
content with a degree of polymerization of 575 to 600. 
The degree of polymerization as defined by Staudinger 
(23) is the molecular weight divided by 162. Also pres- 
ent are around 1.5 to 3.0% sulphur as xanthate sul- 
phur and additional degradation compounds described 
under viscose ripening. The viscosity is about 50° 
poises. - | 

The viscose is metered to a casting hopper through ‘a 
adjustable speed viscose feed pump. The cellophane 
sheet is formed by the opening between the long essen- 
tial edges of the casting hopper lips. The film thickness 
is determined by the amount of viscose extruded and{ 
the drawoff velocity. The metering gear pump is over-’ 
size by a factor of perhaps eight or ten and runs at the\ 
corresponding lower revolutions per minute to ensure} 
the absence of leakage bubbles or cavitation. | 

The hopper is provided with adjustable lips whighl 
allow the viscose to flow out with the desired film thick-< 
ness characteristics. These lips must be machined with! 
a high degree of accuracy in order to extrude a film free: 
from imperfections. The hopper lips are made of cor- 
rosion resistant alloy such as described by Petrescu! 
(21). | 

This type alloy has been found quite satisfactory fow 
cellophane service. Hopper lips last for extended: 
periods before regrinding. The lips are provided with 
adjusting bolts at approximately 6-in. or closer, in! 
tervals across their length, for orifice opening control. 


The hopper is actually the head of the cellophane cast, 
ing machine. The wet end consists of a series of tank#: 
fitted with driven rolls through which the film is passec! 
in festoon fashion. . The dry end or drier consists of ¢ 
series of steam or water-heated cylindrical rolls over an 
under which the film is threaded. The machine, ini 
cluding the windup section, is approximately 200 ftf. 
long and handles film approximately 50 in. wide at th: 
windup. In the Clinton plant, 16 casting machines ari} 
operating, one beside the other. 


Coagulation and Regeneration 


The extruded viscose leaves the hopper and enters 4) 
bath containing sulphuric acid and sodium sulphate 
The temperature is held at a point between 38 anil 
45°C. The bath is usually referred to as the high sul 
phate or “HS” bath. Its two primary functions “ 
(1) to coagulate the viscose into a film, and (2) to re ; 
generate or convert cellulose xanthate to cellulose. 

The HS bath is circulated around a system includin { 
the casting machines, constant head loops, evaporator}! 
and settling surge tanks. Excess water from the viscos3) 


and also the neutralization reaction is evaporated il) 
rubber-lined single-effect evaporators. It is a close 

system, fresh acid being added to keep the percentag4} 
at the required level, and the only removal from thi¢) 
system is the water, by evaporation, and the salt ar 
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acid solution by carry-over, on or in the film, to the next 
tank. 

The next two tanks contain sulphuric acid and so- 
dium sulphate of lower concentrations than those in the 
HS bath. The first six or seven tanks are covered with 
hoods piped to exhaust fans for removal of carbon di- 
sulphide and hydrogen sulphide fumes. 

The fourth and fifth tanks in the casting machine 
contain hot water, which drives off most of the hydrogen 
sulphide and carbon disulphide and washes salt and 
acid from the cellulose sheet. The following desul- 
phuring tank is fed with segregated steeping caustic 
which is converted to sulphide and polysulphides as 
such compounds are dissolved out of the film. Tanks 
- 7 and 8 contain warm water for further washing. 

In the next five tanks the film is bleached and again 
washed. The function of the bleach is to decolorize the 
cellulose sheet and remove practically all the remaining 
sulphur compounds. 

The last two tanks contain the softener solution. 
This is usually ethylene glycol or glycerol. Gel film at 
this stage will carry a consistent ratio of dilute softener 
to cellulose. By allowing the liquid in the gel and the 
bath to reach a practical equilibrium and then removing 
the excess surface liquid, the wet gel entering the drier 
carries a consistent percentage of the softener. When 
the water is evaporated, most or all of the less volatile 
softener remains with the film. 

Most uncoated types of film are sized to provide 
proper surface characteristics even under hot humid con- 
ditions of use such as prevail in the tropics and in most 
sections of this country in summer. This sizing is 
necessary for machine applications and prevents block- 
ing and sticking during storage and handling. The size 
is applied as a dispersion in the softener bath with which 
it is compatible (11, 22). It dries to a thin powdery 
dust on the surface of the film and is effective because of 
its comparative inertness to atmospheric humidity. 

Water-soluble resin treatment of the base film for 
some types of anchored stocks is applied also in the 
softener tank, as described by Charch and Bateman 
(5). Such anchored coated films are designed for use 
with wet products. The resin is partially cured (poly- 
merized) in the casting machine drier and finally, in 
coating, is further cured to enhance the adhesion of the 
coating to the base sheet. 

The film after leaving the softening tanks passes 
through a drier section consisting of internally heated 
cylindrical rolls and a forced hot-air circulating system, 
with accompanying enclosures, fans, pumps, heaters, 
and duct work. 

After leaving the drier, the film is wound into mill 
rolls. These rolls weigh up to 950 Ib. and the largest 
contain almost 5 miles of film. 

Control analyses cover concentration of reacting 
chemicals in the wet end tanks. At the windup, samples 
of film are tested for both physical and composition 
factors such as thickness uniformity, unit weight, 
clarity, moisture, and softener. 


Special Coatings 


Plain cellophane as it comes from the casting machine 
has undesirable properties limiting its utility essentially 
to ornamental and sanitary protective requirements. 
To achieve in addition the desired degrees of moisture- 
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vaporproofness, heat sealability, waterproofness, and 
improved appearance in many combinations for specific 
applications workers such as Charch and Prindle (7), 
Cornwell (8, 9), Hitt (14), and others have developed 
coating compositions. 

A typical coating composition consists of pyroxylin, 
plasticizer such as dibutyl phthalate or cyclohexyl 
butyl phthalate, resin such as ester gum or dewaxed 
damar, and paraffin wax (14). These materials are dis- 
solved in carefully proportioned solvents consisting of 
mixtures of ethyl acetate, toluene, ethyl alcohol, and 
possibly some higher boiling alcohol or ester in small per- 
centage. Many other combinations of ingredients and 
solvents would be possible, the selection being governed 
by resulting film characteristics, cost of ingredients, and 
economics of solvent recovery. | 

The pyroxylin is dissolved first.and the composition 
is determined and adjusted to ensure the desired exact 
percentage. The other ingredients and solvents are; 
weighed accurately, generally on platform dial scales. 
On completion of mixing, the bath viscosity is checked. 
Bath temperature is controlled to +1°C. at a level to; 
ensure an ample safety factor to keep the wax in solu-) 
tion. Between the mixer and an intermediate larger} 
storage tank the bath is filtered to remove foreign par-' 
ticles. The bath solids are established at some suitable\ 
point between 8 and 20%, governed by limiting vis-; 
cosity and sometimes by coated film properties. | 

From the intermediate storage tank the bath is eir- 
culated continuously through a pressure loop adjacenti 
to the coating towers, where it is applied to the film.; 
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Constant level automatic controls on the tower dip 
tanks draw bath from the loop to replace that con- 
sumed. <A dip tank circulating system on each tower 
serves to maintain constant bath temperature and clean 
bath. Each tower may be serviced by two or three sup- 
ply loops from as many different bath mixing and inter- 
mediate storage systems. 

It is imperative to prevent contamination of one type 
of bath with another, so great care is exercised in seg- 
regation of systems. When production requires chang- 
ing the bath type on a system or tower, the lines and dip 
tank are first drained to the porrenpomine returned 
bath reservoir, then flushed with solvents, and finally 
drained before the new bath is introduced. 

One of the early coating towers is described in a pat- 
ent by Charch and Craigue (6). It consists essentially 
of an unwind stand, coating bath dip tank, doctor 
blades, drier, rehumidifier, and windup stand. The 
doctor blades are one of several means, such as doctor 
rolls, and air doctor knives, which serve (1) to remove 
excess coating bath and (2) to distribute coating uni- 
formly across and along the sheet. Figure 2 is a cross- 
sectional diagram of a typical coating tower. 

The Clinton plant coating towers are equipped with 
doctor rolls as opposed to the doctor blades disclosed by 
Charch and Craigue (6). Because of the pressure of the 
bath in the nip, as the film passes vertically up between 
the horizontally mounted pair of rolls, the space be- 
tween the rolls at the middle is widened. If no correc- 
tive were included in the design, the coating thickness 
across the cellophane sheet would be crowned. ‘The 
rolls are accurately ground to compensate for this 
crown effect. Bath viscosities and solids content must 
be established and maintained uniform to obtain even 
coating distribution, once the crown is ground on a set 
of rolls. 

The drying must be accomplished in such a way as to 
maintain always a large excess of air above the lower 
explosive limit of the solvent-air mixture involved. 
Also, the wax in the coating must be precipitated in a 
controlled manner without producing excessive blush 
or haze. Sufficient exposure time is provided to permit 
exhausting all traces of solvent from the coating to pro- 
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Flow sheet for the recovery of coating solvents 


duce odor-free film. The solvent-air mixture is with- 
drawn to the solvent recovery area. 

In accomplishing the drying step much rioisteal is 
removed from the film, and this must be replaced. In 
the rehumidifier side of the tower, by proper selection of 
temperature and relative humidity of the circulating 
air, the moisture is replaced in the film. Controlled ex- 
ternal high humidity conditioners maintain constant 
circulating air conditions and with proper distributing 
ducts inside the tower the moisture regain is uniform 
across the width and length of the sheet. 

Following the conditioner the film is cooled and re- 
wound. Recording controllers maintain constant con- 
ditions throughout the coating process. Film samples 
are taken at roll breaks and tested periodically. Tests 
are run on such quality features as coating distribution, 


coating thickness, moisture vapor permeability, mois- 


ture content, heat seal, blush, 


streaks, and surface 
slip. 


Recovery of Coating Bath Solvents 


The coating solvent recovery system as outlined in the | 


flow sheet, Fig. 3, is designed to adsorb the solvents in 
vessels containing activated carbon. The solvents 
entering the adsorbers are mixed with air to maintain a 
ratio 55 to 65% of the lower explosive limit. 


A large diameter duct system collects the solvent- - 


laden air from the towers and delivers it through branch » 


lines to the individual adsorbers. In the main duet 


system are (1) a filter to catch loose cellophane pavr- : 
ticles, (2) a fan to move the air, and (3) coolers to reg- ; 


ulate the temperature. 


Of the three copper-lined adsorbers, 8 ft. in diameuey 
and 23 ft. long, each contains approximately 6 tons of} 


carbon pellets supported on a perforated pan above the ¢ 
Each adsorber is equipped with a 6-in. | 


adsorber floor. 
vapor take-off duct for the stripped solvent. 


{ 


Throughout the entire Clinton plant modern in4 


strumentation is in evidence, but it is in the solvent re= 


covery area that the most striking results can be ob- 
3 i 


served. 


The entire operation, housed in a three-story? 


building and consisting of adsorbers, batch and continu-1 
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Bakers... 


Candlestick 
Makers... 


A special wax for your own application — 


need and should have. 


Choose from a complete line of fully 
refined waxes, which provides a range of 
melting points and varying degrees of 


Let us help. Just tell us your application. 
Our engineering specialists will get 
to work for you . . . come up with the 


proper recommendation. 


You can have delivery of Atlantic Waxes 
in slabs, cartons, pallets, or in tank cars or 
bulk haulers. Get complete information 

by sending the coupon . . . or contact 

one of the offices listed below. 


that’s the easiest way to highest economy and 
better results. And the broad Atlantic 
line has it — the specific kind of wax you 


hardness. Maybe you’re not sure what's best. 


... there's an ATLANTIC Wax for every use 
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THE ATLANTIC REFINING COMPANY, 260 South Broad St., Phila. 1, Pa. 


Please send me information on the wax you recommend for use in the manufacture of: 
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[] Barrel linings (| Electric insulation coating [| Fruit and 
: [| Bread wrappers |_| Fabric sizing : vegetable conting 
! [| Building papers |_| Fiber plates = Kitchen rolls 
1] Flori | Kraft 
1 [] Butcher’s paper _ Florist paper = Kraft bags 
| [| Candles |_| Fruit wrappers _] Match wax 
| [_] Candy wrappers 
| (_] Cartons, butter Ree a # eal 
| [|] Cartons, frozen food 
[| Cartons, ice cream 
| a : Street = = oe : nae: 
|_| Chewing gum 
) [_] Crayons 
| Drinking cups City_ State 


|_| Milk bottle caps 


Milk cartons 


Waterproofing 


[_] Other use in eee 


PROVIDENCE, R. I. 430 Hospital Trust Building 


SYRACUSE, N. Y. Salina and Genesee Street 
READING, PA. First and Penn Avenues : 


PITTSBURGH, PA. Chamber of Commerce Building 


CHARLOTTE, N. C. 1112 South Boulevard 
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ous distillation units, decanters, and storage operations, 
is handled by one man per shift. 

From a central panel board the principal operations 
of all these units are recorded and controlled. In the 
adsorption system a cam-actuated cycle timer operates 
all the remote valves as determined by a preset over-all 
cycle timer. The adsorbers are alternately put on line 
to receive the solvent air mixture, steamed to strip the 
solvent for subsequent recovery in the distillation sys- 
tem, cooled, and returned to the adsorption step. The 
cycle once set will continue to repeat until interrupted. 
The over-all cycle timer can be adjusted to compensate 
for different rates of solvent flow coming from the coat- 


ing area. 


Also in the solvent recovery area are two 30-plate, 
bubble-cap columns approximately 2 ft. in diameter and 
two batch stills equipped with 20-plate columns, The 
distillation systems are extensively instrumented. 


Winding or Sheeting 


The uncoated and coated cellophane wound on the 
large mill rolls is moved by overhead monorail to a lag 
room. It remains here until final analyses have been 
reported and shipping instructions received. 

From the lag room the cellophane may go to a slit- 
ting machine which cuts the web in the desired widths 
and rewinds it for shipment. The slitting machine is a 
high-speed tool with adjustable knives capable of 
dividing the ordinary 50-in. mill roll into a number of 


smaller width rolls. 


Approximately 90 to 95% of the 


United States cellophane production is sold in roll form 
for use either directly or after conversion. By far the 
greater proportion of this material is applied to the final 
packages by automatic machines. 

However, there is still a sizable demand for cellophane 
sheets. Cellophane for this purpose is wound from the 
mill roll onto a sheeting drum approximately 9 ft. in 
diameter. The cellophane is cut from the drum and 
drawn along a long table feeding a knife cutter. Smaller 
sheets are cut, using modern single-shear cutting action 
machines 64 in. in width and powered by a 1.5-hp. 


motor. 


CHEMICAL AND PHYSICAL CONTROL 


Throughout the cellophane process extensive chem- 
ical control is applied to ensure standard purity of 
ingredients and proper composition of process materials. 
Many of the tests are run on a 24-hr, basis in order that 
adjustments in process variables can be made with a 


minimum of delay. 


Table V shows a few of the analyses 


conducted on a routine basis. 


Table V. 


Chemical Control Analyses 


Partial List 


Material 


Determine 


Essential materials 
Steeping caustic 


Viscose 


HS (coagulating) bath 
Tank 6 (desulphuring) 
Softener baths 
Cellophane as cast 
Coating bath 
Adsorber tail stack 


Items covered by- purchase specific ations 

% NaOH; % hemicellulose; % chlo- 
rides (to detect refrigerating brine 
leaks) 

Viscosity; salt index; % NaOH; % 
cellulose 

% W204; % NaSOy; temp.; turbidity 

% Alkalinity 

Sp. gr.; temp.; pH; bacteria count 

% Moisture; % softener; pH 

Viscosity; % solids 

% Ethyl] acetate 


26 A 


or bs 


re ic 


A large number of cellophane properties: are deter- 
mined by physical or visual tests. Typical osm 
these are shown in Table VI. 


Table VI. Physical Control or Characterization Tests 


Partial List 2 
Test Property measured ‘ 
Gage Thickness uniformity across sheet 
Unit weight Grams per square meter 
Moisture vapor permeability tno ere transmitted, B/ 
8 
Slip Ability of film “ slip upon itself 
Appearance Streaks, clarity 
Coating thickness Grams coating per square meter 
Heat seal Strength of seal on heat cae 
types 
Scott test Elongation and tenacity 
Tear test Grams to cause cut film to con- | 
tinue tearing 
Tumbling test Number of drops to cause bags of 


rice to break 


Statistical quality control has been emphasized | 
throughout the Clinton plant. One staff engineer de- } 
votes full time to coordinating this endeavor. The 
company believes that each employee must understand 
the basic principles of quality control and the impor- - 
tance of high- quality production. Each operating em- - 
ployee is given a training course in quality control | 
fundamentals. The operators in the plant plot their | 
own control charts and the limits are re-evaluated 
periodically. 


Quality control has disclosed lack of adequate uni- - 
formity in certain essential materials. As a result of { 
these findings, some suppliers now use quality control 
in their plants with a subsequent improvement in the ¢ 
cellophane operation. | 


POWERHOUSE | 
Steam, electricity, raw and soft water, brine, and air 
are the utilities provided by the powerhouse. 


Steam is generated in two powdered coal or oil-fired 
boilers rated at 90,000 lb. per hr. each. Boilers operate 
at 550 p.s.. and 700°F. Bleeder turbines provide elec— 
tric power and some 150-lb. process steam as well as ex-« 
hausting into the 20-lb. low pressure steam mains, fory 
distribution throughout the plant. High efficiency isi. 
maintained by capacity operation at all times. Sup-1 
plementary and peak load steam is purchased from a 
nearby public utilities power plant. Electricity in ex-) 
cess of that generated in the powerhouse is purchased 
also. 


Raw water is obtained from five deep wells taking: 
their supply from strata 1500 to 2200 ft. below the sur-1 
face, The water is clear and cool and can be used with 
Calgon treatment directly in coolers and condensers: 
Its temperature remains practically constant at 63 td) 
67°F. the year round; consequently, condenser anc 
cooler design is simplified. Zeolite softeners provide 
the necessary boiler feed and process water. The lattex 
is used for caustic dilution, viscose make-up, and casting) 
wash water. Chlorinated well water is used for drinking | 
and sanitary purposes. : 

Brine for cooling process materials and air-condition 
ing is provided by large units in the powerhouse and i) | 
supplemented by self-contained conditioning units i} 
various areas of the plant. ; 
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Cutaway drawing shows how J-M Weather-Protected Insula- > 
tion is applied to tanks such as those at the S. D. Warren Com- 
Pany paper mill. Standard methods for mechanical securement 
of the insulation are used. Asbestocite sheets are then applied 


over the insulation, in accordance with the simplified Johns- 
Manville specification. 


fF 


STORAGE TANK 


JM INSULATION 


SS 
A (Above) Completed job of J-M Weather-Protected Insulation 
on black liquor tanks of the S. D. Warren Company. 

(Right) Skilled applicators of an outstanding J-M Insulation > 
Contractor, P. S. Thorsen Co. of South Boston, Mass., applying 
Asbestocite sheets over Zerolite insulation. 


S. D. Warren Company saves fuel, reduces maintenance 
on outdoor tanks with J-M Weather-Protected Insulation 


On black liquor tanks of the S. D. Warren Company 
paper mill at Cumberland Mills, Maine, Johns-Manville 
Weather-Protected Insulation pays a “double dividend”: 


It saves money on fuel and maintenance. J-M 
Zerolite* insulation in 114” thick sheets keeps the heat 
in... thereby saving a substantial amount in fuel costs. 
J-M Asbestocite*, a strong asbestos-cement sheet ma- 
terial, covers the Zerolite to protect it both from the 
weather and from wetting due to normal plant oper- 
ations. This “bodyguard” layer of Asbestocite makes 
the tanks virtually maintenance-free and helps hold 
down operating costs. 


lt helps provide close temperature control. The 
temperature of black liquor in these tanks must be 
maintained so that it will flow freely and not clog up 
pumping apparatus. J-M Weather-Protected Insulation 
helps do the job dependably and economically. 


Johns-Manville 


Whatever the operating temperature of outdoor tanks 
and vessels, Johns-Manville offers the right insulation 
for application under the Asbestocite weather protec- 
tion. For example, J-M 85% Magnesia Insulation is also 
widely used for this service because of its proved per- 
formance for temperatures to 600 F. 


To be sure that the insulation and its weather pro- 
tection is properly applied to pay the greatest return 
on ‘your investment, J-M offers the services of experi- 
enced J-M Insulation Engineers and J-M Insulation 
Contractors. These men stand ready to give you an 
insulation job that will more than pay off your initial 
investment through maximum fuel savings. 


For further information about J-M Weather-Protected 
Insulation, write to Johns- Manville, Box 60,  juruous 
New York 16, New York. In Canada, 199 Bay 
Street, Toronto 1, Ontario. *Reg. U.S. Pat. Off, 
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Compressed air, principally for viscose feed tanks and 
miscellaneous process and tool driving uses, is supplied 
by compressors in the powerhouse. 

A sanitary sewage’ system with nine septic tanks in 
different spots on the location provide primary treat- 
ment. The separate trade waste collecting mains lead 
to a large settling basin where solids and floating froth 
or scum are essentially eliminated from the effluent 
reaching the river. 


SAFETY MEASURES 


Safety and housekeeping have always been watch- 
words in operations of the Du Pont Co. The orderliness 
and high level of cleanliness throughout the Clinton 
plant are evidence of the pride taken by everyone in his 
job and surroundings. 

The safety record of the whole Du Pont organization 
is exceptional; 1951 figures showed a frequency rate for 
lost time injuries of 0.67 per million man-hours worked. 
This record compared with the 1951 rates of 9.06 for all 
industry and 5.48 for the chemical industry. As of 
July, 1952, the Clinton plant had operated more than 
1400 days, over 4 years, for a total of over 8,000,000 
man-hours worked, without a lost-time injury. 

In addition to the ordinary safety practices usual in 
any operating process plant, such as eye protection, 
machine guards, and elimination of pinch points, there 
are hazards peculiar to the cellophane process. By 
education and universal participation in the safety pro- 
gram, Clinton has developed techniques which have 
been quite successful in overcoming the ordinary and 
special hazards. 

Carbon disulphide and hydrogen sulphide fumes must 
be confined and safely disposed of. Prevention of leaks 
and adequate hood and exhaust facilities where fumes 
are generated answer this problem. Carbon disulphide 
is stored under water and is transferred by means of 
water pressure. Regular samples are taken of the air in 
the baratte room and other areas to make sure that the 
carbon disulphide content is not above the low-tolerable 
level. 

In the coating operation, explosive air-solvent mix- 
tures are possible. This, of course, is true in the bath 
preparation and solvent recovery areas too. Prevention 
of leaks and spills are of prime importance. Adequate 
forced ventilation and air volume controls with accom- 
panying limitation on the amount of bath spread on the 
film in coating maintain safe conditions. 

Special safety controls are incorporated in the design 
of all the cellophane sheet cutters to eliminate the pos- 
sibility of an operator getting a hand under the blade 
while it is operating. Two-hand controls are located 
under the cutting table and the wiring is such that both 
buttons must be pressed and held down before the knife 
will move in the shearing direction. 

Certain areas of the plant are designated as “goggle” 
areas, and the eye protection rules are rigidly followed. 
Every visitor to the plant is supplied with his own pair 
of goggles which he must carry through the plant and 
use in the goggle areas. Operators are issued their own 
goggles if their duties require entry into an area requir- 
ing such eye protection. 

The Clinton plant maintains a 14-member guard 
force which also serves as a part of the safety depart- 
ment. All welding and burning jobs, as well as any 
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-perse them high in the air. It is only under extremel y 


other questionable maintenance jobs, must be cleared 
by the safety department before they are started. 

As with any viscose process the cellophane plants are 
faced with both air and stream pollution problems. 
The hydrogen sulphide and carbon disulphide fum 
generally diluted to 25 to 50 p.p.m. or less, are confined 
at their sources and conducted to tall stacks which dis-_ 


unusual wind and weather conditions that the fumes are 
discernible, even in the immediate vicinity of the plants. 
Stream pollution is controlled to be well within th 
absorbing capabilities of the receiving waters. Visco ee 
and acid losses are held at a minimum for reasons of 
economy as well as for pollution abatement. Dissolved | 
solids, mainly sodium sulphate, are allowable at present ; 
plant locations, but generally state control agencies ; 
must approve increased or new disposal proposals. 
Organic constituent waste, such as hemicellulose, or 
solvent, creates an additional biochemical oxygen de- 
mand on the receiving stream and extreme measures are } 
sometimes taken to reduce such contamination. When i 
necessary, stripping stills can be applied to eliminate } 
alcohol (orginating with the nitrocellulose or hydrolysis § 
of ester solvents). Settling basins are utilized to reduce 
or eliminate suspended solids, such as sulphur sludge § 
and cellulose, from washing and tank cleanings. Most f 
of these measures have been applied at the Clinton }j 
plant, even though its effluent goes into the great 
Mississipp1. | 


/ 


RESEARCH 


For purposes of supervision, the operation is divided © 
into three areas, each with its own supervisors and shift | 
foremen. These are the chemical and casting area, i) 
coating area, and finishing area, which operate 24 hr. ; 
a day. The area supervisors report to the manufactur-* 
ing superintendent, who in turn is responsible to the: 
plant manager. Other important staff officers under 
the plant manager include the works engineer, the ac—| 
counting superintendent, the methods and standards#: 
superintendent, the technical superintendent, and ther 
service superintendent. The laboratories and inspec~ 
tion personnel are under the supervision of the technical 
superintendent. 

Of particular interest is the plant’s research group.1 
This section, consisting at the present time of 15 young’ 
chemical and mechanical engineers and chemists, alscs) 
reports to the technical superintendent. Their efforts! 
are directed along two complementary lines: (1) tc 
maintain present operations at highest levels of quality | 
and efficiency, and (2) to investigate longer range pos~} 
sibilities for improving the process and product. 

The plant research section at Clinton and the similar 
ones at the other Du Pont cellophane plants are int 
tegrated with the department’s central research organi} 
zation. The plants conduct that type of researcli) 
ready or nearly ready for application on full-scale 
equipment. A central research laboratory and staf) 
at the Buffalo location does longer range scouting and} 
development, and semiworks production on new prod\4 
ucts, such as Mylar polyester film. Much basic re 
search on old and new products of the department is als} 
prosecuted at Buffalo. In addition the film departmen!#) 
contributes in the support of many projects of a pure 
fundamental research nature at the Experimeltta 
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BOILERS—B&W boilers have a long and out- 
standing record for low-cost steam generation 
in pulp and paper mills. They span a range of 
types and sizes to satisfy every requirement of 
capacity, space, temperature, pressure, fuel, and 
method of firing. Each type combines the de- 
pendability of job-proved design with every 
economy of standardization commensurate with 
flexibility. 


= oe 
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RECOVERY UNITS — Efficient chemical re- 
covery and reduction, along with maximum 
steam generation per ton of pulp, are combined 
with economical operation and maintenance in 
B&W Recovery Units. Installations for burn- 
ing waste liquors of the kraft, soda, and bisul- 
phate (magnesium, calcium, and ammonium) 
processes have a total recovery capacity of over 
16,000 tons. B&W recovery units were the first 
provided with automatic soot blowers to elim- 
inate routine hand lancing. 


4 


PRESSURE VESSELS —Dependable welded proc- 


essing units, in sizes and shapes for any paper 


mill requirements, are fabricated by B&W from 


carbon, alloy, or clad steels. All vessels are 


x-ray inspected and stress relieved, 
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time- 
proved 
aids 
to 


LowCos 
production. 


TUBES—Seamless and Welded steel tubes are made by 
. B&W in a range of carbon, alloy, and stainless steel analy- 
ses to satisfy every requirement for condensers, evapora- 
tors, heat exchangers, recovery units, boilers, and other 
paper mill applications. Modern improvements in pulp 
and paper processes impose a greater variety of tubing re- 
quirements than ever before. B&W Tube Representatives 
offer a wealth of experience on tubing problems to help 
users determine the analyses best suited for specific op- 
erating conditions. 


BABCOC 
& WIL cone, 


THE BABCOCK & WILCOX COMPANY 
161 EAST 42nd STREET, NEW YORK 17, N. Y. 


P-766 
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Station in Wilmington. Both personnel and ideas are 
continually being interchanged among these several 


groups. 
PROCESSING FOR PACKAGING APPLICATIONS 


Cellophane, like paper and other flexible wrapping 
materials, may reach its final application by several 
routes, almost every one of which involves some trans- 
formation of the continuous web into a final sealed pack- 
age. The unprinted film may be sent directly to the 
final users who apply it directly on packages containing 
products ranging from pills to blankets. Other large 
and small direct users first form the film into bags which 
are then filled with their products, as can be seen in al- 
most any retail store display. If the product package 
design calls for printed cellophane there are about 300 
converters equipped to supply the desired material. 
With upward of 3000 salesmen and technical service 
people, these converters are ready to furnish the film 
best suited to do the job. 

Generally, the converters start with large wide slit 
rolls and print several parallel designs across the web. 
There are perhaps eight to twelve manufacturers of 
printing machines, and most of the large film converters 
have developed machines from component parts thus 
available. Various types of machines will do jobs 
ranging from simple aniline ink to elaborate seven-color 
rotogravure printing. After printing, the film is slit to 
single design-width rolls and then either fabricated into 
bags or shipped as rolls for product packaging. 

There are between 150 and 200 manufacturers who 
supply machines for handling flexible films or assemblies 
incorporating flexible films in combination with paper, 
cardboard, or other plastics. These machines range 
from simple hand heat-sealing irons to complicated 
printing—bag fabrication—bag filling combinations. 
Many times an application for a flexible film has had to 
await the perfection of an automatic wrapping machine 
to do the job. Cases illustrative of this are: warehouse 
packaging of head lettuce and mill packaging of bulky 
textiles such as sheets, towels, and blankets. 

Cellophane does not have an exclusive field in the 
packaging market. Competing films include poly- 
ethylene, cellulose acetate, ethyl cellulose, saran, and 
Phiofilm. Also vinyls, glassine paper, waxed paper, 
other specialty papers, thin metal foils, and many in- 


Aerial view of Du Pont’s Clinton, Towa, cellophane plant 
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genious famine’ combinations connote and quite 
successfully too, for position. in this field. Most modern 
wrapping machinery is designed to handle cellophane 
and other flexible wrapping materials interchangeably, 


CELLOPHANE MARKETING 


Cellophane should be in a favorable position to main- 
tain and even enlarge its share of the flexible packaging 
and allied markets. During the postwar period large 
increases in cellophane capacity have been developed, 
thus placing the cellophane industry in a position to ex- 
pand its markets. A third producer has entered the 
field and thus has intensified the vigorous competition 
to keep sales abreast of production capacity. 

From the economic standpoint, the capacity increases. 
have permitted substantial improvements in labor and 
material efficiencies. These have largely been passed 
on to consumers. Since 1941 cellophane prices have in- 
creased approximately 35%, whereas major paper-base 
materials entering into waxed paper and other com- 
peting wrapping papers have advanced in the magni- 
tude of 80 to 100%. McIndoe (18) in a recent series 4 
articles has summarized some of the economic factors in 
cellophane production. His data were presented a 

i 


being applicable to a cellophane plant which might be 
located in western United States. 

There are major fields where cellophane is now used( 
which are still unsaturated. For various reasons the! 


present application of cellophane covers only part of thet 


potential. For example, it is estimated that only around) 
10% of the bread sold is wrapped in cellophane, less 
than 20% of proved applications to fresh prepackaged’ 
produce are covered, and something less than 50% oft 
the prepackaged meat potential is now satisfied. There 
are broad areas in such fields as packaging candy bars.; 
fractional unit packaging of crackers, bakery products; 
dried fruits, frozen foods, and scores of others where the 
cellophane functional advantages and selling appeal 
can still compete for additional business. The cigarette! 
and cigar industries are unique exceptions in that they’ 
already are nearly saturated. 

Even here, as well as in the less saturated applied 
tions, increased sales due to population growth, the 
supermarket trend of marketing methods, and changing 
buying habits, all promise a wider field for cellophane 
and competing flexible packaging materials. 
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. A New 
Major Source 
Of Hvdrogen Peroxide 


It is of little importance that this 
is a picture of “our new factory.” 


It is important that it is the first 
major expansion in the country’s 
hydrogen peroxide facilities 

in a long time. 


Becco aims to prevent the recurrence 
of hydrogen peroxide shortages 
which have plagued the country 
during recent years. 


Becco’s new Vancouver, Wash., 
plant is now in full production 
of hydrogen peroxide and other 


peroxygen chemicals. This 


will afford quicker deliveries to the 
Western area and enhance our 
Buffalo plant’s service to the 


Southern, Central and Eastern areas. 


HYDROGEN 
PEROXIDE 
| AND OTHER 


| 1 PEROXYGEN 
Buffalo Blectro-Chemical Company, Inc. Beineats 
DIVISION OF FOOD MACHINERY AND CHEMICAL CORPORATION 

Me Sales Agent: BECCO SALES CORPORATION, Station B, Buffalo 7, N.Y. Buffalo * Boston * Charlotte * Chicago * New York * Philadelphia * Vancouver, Wash 


FOOD MACHINERY 
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The aggressive selling methods applied by Du Pont, 
the other producers, and the many converters and 
agents may be expected to continue expansion of the ap- 
plications. These selling methods range over the whole 
field of product packaging and wholesale and retail 
marketing. Studies on buying habits, consumer pref- 
erences, package design, equipment design, packaging 
methods, technical servicing and assistance in equip- 
ment development, suggestions for improved display, 
merchandising and store planning, national consumer 
advertising, and many related subjects are among the 
services the cellophane salesmen are doing today. 

The technology of cellophane production has ad- 
vanced appreciably in the years since Brandenberger, 
but with probably at least a hundred research chemists 
and engineers in this country working on the develop- 
ment of new and improved processes and types of cello- 
phane the three major producers are showing their con- 
fidence in the future. Just what new things will come 
from this extensive research effort cannot be predicted. 
Undoubtedly, improved quality is a major objective. 
Other goals are reduced investment per unit of capac- 
ity, reduced consumption of raw materials per unit of 
finished product, improved labor efficiency, and other 
such criteria of progress characteristic of the American 
enterprise system. 

Definitely the industry believes cellophane has a 
promising future in the expanding market for flexible 
packaging materials. 


The authors are indebted to the Rayonier Co., Inc., for their table showing 
typical wood pulp analyses. Photographs, equipment descriptions, and 
background information about cellophane production are credited to the 
operating, technical, and supervisory personnel of the Clinton, Iowa, plant. 


Grateful acknowledgment is made for data and many helpful suggestions 
from associates in the Film Department and others in the E. I. du Pont de 


Nemours & Co. organization. 


LITERATURE CITED 


1. Brandenberger, Edwin, Brit. pat. 15,190 (June 29, 1909). 

2. Ibid., U.S. pat. 991,267 (May 2, 1911). 

3. Brandenberger, J. E., Brit. pat. 20,119 (Sept. 11, 1911). 

4. Ibid., Ger. pat. 231,265 (Nov. 24, 1908). 

5. Charch, W. H., and Bateman, D. E., U.S. pat. 2,159,007 
(May 28, 1939). 

6. Charch, W. H., and Craigue, N. A., [bid., 1,826,697 (Oct. 6, 
1931). 

7. Charch, W. H., and Prindle, K. E., [bzd., 1,737,187 (Nov. 6, 
1929); 1,826,696 (Oct. 6, 1931). 

8. Cornwell, R. T. K., [bid., 1,997,105 (April 9, 1935). 

9. Ibid., 1,997,106. 

10. Doree, Charles, “Methods of Cellulose Chemistry,” 2nd ed., 
London, Chapman and Hall, 1947. 

11. Drew, D. E., U.S. pat. 2,095,129 (Oct. 5, 1937). 

12. Halama, Marta, Kunststoffe 21: 265-267 (1931). 

13. Heuser, Emil, West, C. J., and Esselen, G. J., Jr., “Textbook 
of Cellulose Chemistry,’? New York, McGraw-Hill Book 
Co., 1924. 

14. Hitt, M. V., U.S. pat. 1,997,583 (April 16, 1935). 

15. Kenyon, W. O., Ind. Eng. Chem. 43: 820 (1951). 

16. Leach, L. L., in “Encyclopedia of Chemical Technology,” 
Vol. 3, 280-292, New York, N. Y., Interscience Encyclo- 
pedia, Inc. 

17. Lotarev, B., and Rumler, F., Org. Chem. Ind. (U.S.S.R.) 3: 
561-563 (1937). 

18. MclIndoe, W. C., Paper Ind. 33: 780-784, 934-936, 1059- 
1061 (1951). 

19. Mark, H., ‘‘Physical Chemistry of High Polymeric Sys-: 
tems,’’ New York, Interscience Publishers, 1940. 

20. Nash, R. W., U.S. pat. 2,338,196 (Jan. 4, 1944). 

21. Petrescu, O. S., [bid., 2,056,982 (Oct. 13, 1936). 

22. Pollard, J. D., [bid., 2,206,046 (July 2, 1940). . 

23. Staudinger, H., and Feurstein, J., Ann. 526: 72-102 (1936).) 

24. Stearn, C. H., Brit. pat. 1020 (Jan. 13, 1898). 

This article was a Staff-Industry Collaborative Report in Industrial andn 


Engineering Chemistry 44, No. 11: 2511-2524 (Nov., 1952) and is reprinted 
by permission of the copyright owner, the American Chemical Society. 


What’s corn doing 


up in the rafters? 


Basic research in corn helped put it up there...in the form of 


fibre glass insulation. 


Certain types of dextrins are needed to produce the glass fibre. 
These particular dextrins are developed by research in corn. Corn 
fills a myriad of industrial needs . . . our continuing basic research 


in corn serves all American industry ... serves you. 


Corn products in paper manufacture 


Starches and adhesives... superior formula ingredients for such 


processes as beating, corrugating and laminating . . 


_and refined by Corn Products Refining Company. 


If you have a production problem why not check with Corn 
x ‘. : : : G 
Products? A complete line of corn products for every purpose is 


available. Technical service is yours . . 


CORN PRODUCTS REFINING COMPANY 
17 Battery Place, New York 4, N.Y. 


Manufacturers of 


AMIJEL® CORAGUM” 


brand starch brand starch 


GLOBE © 


brand starch 
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. and new 
techniques for using various corn products are being developed 


.no obligation, of course. 


LAM-O-DEX® 


brand gums 


| 


. 
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SPACE e POWER 
LABOR e MAINTENANCE 9 


SLUSH-MAKER 
STOCK-MAKER 


Simplicity keynotes the Morden systems of stock 
preparation. Experience shows that these systems 
give outstanding results in terms of efficiency and 
economy for quality control. A simple basic sys- 
tem is shown in the flow diagram, using... 


MORDEN ‘‘SLUSH-MAKERS”’ for 2, 
completely pulping, deflaking, mix- -_ 
ing and pretreating the furnish. , 


MORDEN ‘‘STOCK-MAKERS’’ for 


continuously beating and refining the MORIDRN| 


stock ahead of the paper machine. 


Many adaptations and elaborations of this sys- 
tem are used to suit various mill requirements. 
May we help you simplity and improve your STOCK.MAKER 
preparation system with Mordens? Let us know 
your requirements. 


Machines Company 


CORBETT BUILDING 
PORTLAND 4, OREGON 
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Thousands of tons 
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mined daily, 


but where does it all go? 


Di. you ever have the misfortune on a steaming, sticky, sultry day to sif if 
out on a crowded parkway, bumper to bumper, waiting for traffic to clear™ 
No doubt your thoughts were plenty sulphurous but probably not along thes 


lines we have in mind. 


We're thinking of the mineral Sulphur and its link with the automobile. Eack 
car accounts for a substantial poundage of Sulphur, some estimates pui i 
at around 25 pounds for the average car. Give or take 5 pounds, it shows 
that a tremendous tonnage of Sulphur is needed each year to put cars, buses 
and trucks on the road ready to operate. And don’t forget the tire and battery 


replacements going on every day. 


Sulphur enters the automobile picture through the tires, steel sheets, platec 
and plastic fittings, glass, battery acid and parts, copper tubing and wiring 
. all of which call for the use of Sulphur or its compounds in connectior 


with their manufacture. 


Can you wonder that Sulphur goes into industry just about as fast as thi 


sulphur producers of the Gulf Coast Region can get it above ground ane 


cooled preparatory to shipment? 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 


Sulphur Producing Units: Newgulf, Texas * Moss Bluff, Texas 
Spindletop, Texas * ‘Worland, Wyomiri 
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Other General American Equipment: 


fFAPPI - 


See 


General American for 


CREATIVE — 


EVAPORATOR: 
ENGINEERING 


—Use 
Integral” 


Designed 
to do 
your job 


best! 


With minor design changes the Conkey Integral 
Evaporator is adaptable to any plant location 
requirement without sacrifice of its improved 
design and operational features. The Conkey may 
be set outdoors and provided with skirts making 
it completely self supporting. It may also be set 
indoors with the skirts omitted and structural 
steel supports added, which are provided either 
by the building framing or independent columns. 

These advantages are found in all Conkey 
Integral Evaporators regardless of final job details: 


Turbo-Mixers, Filters, 
Dewaterers, Dryers, 
Towers, Tanks, Bins, 
Pressure Vessels 


OFFICES IN ALL PRINCIPAL CITIES 
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PROCESS EQUIPMENT, 
DIVISION 


Evaporators 


* Patented 


(1) Easier to erect. (2) Needs less space. (3) Lower 
overall pressure drops. (4) Larger, more efficient 
entrainnent separators. (5) Fewer mechanical 
joints to guard against air leakage. 

Because its design reduces pressure drop losses 
between effects, the Conkey Integral Evaporator 
provides an increased working temperature drop 
across the heating element surface. Result: a net 
positive gain in evaporation—extra evaporating 
capacity. For complete technical information, 
write for Evaporator Bulletin. 


Process Equipment Division 
GENERAL AMERICAN 


Transportation Corporation 
Sales Office: 10 East 49th St., New York 17, N.Y. 
General Offices: 135 S. La Salle St., Chicago 90, Ill. 


In Canada: Canadian Locomotive Co., Ltd., Kingston, Ont, 


Indoors or outdoors 
igh Efficiency Conkey 
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Facsimile of the first-known Christmas Greeting Card. Original now on display in the British Museum in London. 


The First Christmas Card 


When, in 1842, William Maw Egley, a young 
London engraver’s apprentice, produced the 
first--known Christmas card, he started what 
was destined to become both a popular custom 
and a major industry. While the Christmas 
card originated in England, the sending and 
receiving of greeting cards has attained its 
greatest popularity in America. Today more 
than two hundred greeting card publishers pro- 
duce more than three billion cards annually- 


The dramatic story of paper is told in the sound-and-color film, “Paper — Pacemaker 
of Progress,” and in a book under the same title. Both are presented by F. C. Huyck 
& Sons as a tribute to the Paper Industry. The book will be sent free upon request. 


F.C. HUYCK & SONS * Agvucod/ MiG» RENSSELAER, N. Y. 


It is estimated that nearly one hundred million 
dollars is now spent each year to mail greeting 
cards of all types and for all occasions—a sum 
representing approximately ten percent of the 
Government’s first-class mail revenue. 

In reaching such a vast volume, greeting 
cards have become one of the largest users of 
paper, and thus have made an important con- 
tribution to the swift, continuous growth of 
America’s pulp and paper industry. 
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ite CONTROL 
T roduces These 
_Fypical Results: 


“PAPER ACHINES NALCO ELIMINATED 
IN FINE CONDITION" PITCH AND POPLAR WAX 
From a Nalco Engineer's report on In a mill manufacturing semi-chem- 
The Nalco System of Pitch Control in a ical pulp, another Nalco Engineer 
reports: 
yan into considerable trouble 
in their 


g¢ fine papers: 


mill producin 
«This company 


«Beater Room Superintendent reported that 

paper machines were in very fine condition recently from Pp? 

when examined during shutdown period over semi-chemical corrugated medium These 

the weekend. Tray® were reported in very good waxes caused filling of wires and sticking 

condition and much better than formerly notec- of press rolls which jn turn caused up tO 

Nosticking 0? press rolls. Oliver filter reported breaks in 4 day- Nalco Pitch Control was 
jon, DO plugging: The Savalla applied at the fan pump and eliminated their 

trouble.” 
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d condition.” 


Saveall reported in very goo 


cal of the success 
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Pitch-free 
these mills, 
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NATIONAL ALUMINATE CORPORATION 
6197 W. 66th Place Chicago 38, Minos 
should be addressed a 


Canadian inquiries 
Alchem Limited, Burlington, Ontario, Canada 
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Major Considerations in Industrial 
Palletization 


PALLETIZATION of packaged commodities and materials 
for both internal and external handling is becoming one of in- 
creasing importance with the intensification of competition 
and the seemingly inexorable rise in manufacturing costs. 
Incentives for palletization in the form of reduced overhead 
and expanded markets are many. The major economies thus 
far realized include reduced labor, damage and freight costs, 
expeditious handling and delivery of merchandise, and opti- 
mum utilization of both storage and transportation space. 
Expansion of palletization is retarded by several major ob- 
stacles which must be reckoned with by all current and pro- 
spective users of this method of materials handling. In our 
modern complex industrial merchandising and distribution 
system, problems of palletization are an inseparable part of 
the planning, development, and improvement of containers. 
A large percentage of container manufacturers are keenly 
aware of both the potentials and problems of the pallet in- 
dustry and are working closely with pallet manufacturers and 
users. It is the intent of this report, therefore, to restate ob- 
jectively the principal economies and obstacles as well as the 
growth pattern of industrial palletization, to assist and sup- 
plement the continuous study and research of this method of 
materials handling. 

Limited pallet use by United States dates back into the pre- 
World War II period. The main impetus, however, came 
from the armed service demand during World War II. It 
was then that the process of palletization was determined to be 
the most effective method of handling materials under 
emergency conditions. The research, study, experience, and 
practical knowledge gained during this period provided the 
groundwork for expanded postwar commercial use of pallets. 

Wood pallets, because of their extensive use by the military 
in World War II, best illustrate the over-all growth of pallet 
systems. Major types of pallets in general use are those fab- 
ricated from wood, metal, and paper or a combination of these 
materials. A recent development has been pallets con- 
structed of plastic. Use of other type pallets accounts for a 
small part of the total number in circulation. This is at- 
tributed primarily to metal shortages during the past decade 
and the comparatively recent development of paper pallets. 
The growth of the over-all pallet industry is, therefore, briefly 
illustrated in the table on this page which provides data on the 
production and use of expendable pallets. 


In 1939 only 16 manufacturers were engaged in producing 
wood pallets for sale. Estimates place the number at 1000 by 
1950, including 700 small part-time commercial manufac- 
turers. During 1943 and 1944 the demand from the military 
expanded to such an extent that it was necessary for the armed 
services to fabricate quantities of wood pallets in excess of the 
number produced throughout the entire pallet industry. The 
period from 1940-45 saw a total of 55 to 60 million pallets 
constructed, consuming over a billion board feet of lumber. 
This average yearly output of almost 10 million pallets was 
far above any prior demand from industry. 

Immediate postwar industrial demand, while well above 
prewar years, was not heavy enough to sustain any produc- 
tion figures comparable to those maintained during World 


War II. In addition, 4 million surplus pallets released by the ° 


military from 1946-49 were added to normal distribution 
channels. The Department of Agriculture in its 1948 survey 
on ‘‘Wood Used in Manufacture” (see Table I), revealed that 
pallets consumed 222 million board feet in that year. The 
estimated amount of lumber contained in one pallet at that 


* From a special report of the National Production Authority U. S. De- 
partment of Commerce. 
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Table I. Wood Consumed in Pallet Production 
by Industry Group—1948 


Per cent 
Million bd. ft. of total 
Total, all industries 222.3 100 
Manufactured for sale 101.3 46 
Sawmills and planing mills 18.2 8 
Millwork plants Te 6 
Wooden box plants 39.7 18 
Furniture and fixture plants 4.7 2 
Other 26.6 12 
Manufactured for own use 121.0 54 
Paper and allied products $l. 2 14 
Steel works and rolling mills 29).2 13 
Other primary metal industries 18.1 8 
Fabricated metal products, except 
ordnance, machinery, and trans- 
portation equipment 14.2 6 

Machinery, except electrical 16.8 8 
Electrical machinery and supplies 6.4 3 
Transportation equipment 1.9 i 
Other 3.2 1 


Source: Dept. of Agriculture, Div. of Forest Economics. 


time was 35 board feet. Using this figure the total produc- 
tion of pallets in 1949 was approximately 6.4 million. ; 

The Korean emergency stimulated wooden pallet produc- 
tion to an estimated 23 million per year. Military require- 
ments of 1.7 million pallets were relatively light, due te a 
stockpile of 2 million in addition to some 60 million already in 
use throughout the military system. Current total produc- 
tion is estimated to be about the same as 1950 although mili- 
tary purchases for the fiscal year 1952 increased to me 
A breakdown of pallet purchases by the armed services i 
shown below in Table II. 

In addition to armed service demand, many factors are re- 
sponsible for the increased commercial use of pallets over the 
pre-World War II level. For instance, increased freight 
rates are reported as a primary motivation for the growing 
expendable pallet market. One such user indicated that be» 
cause of this factor 98% of his entire output of hydraulid 
brakes was being handled with this type pallet. An officiai 
of a large motor car manufacturing firm reported that 75% 
of all incoming materials are received on expendable pallets 

Expendable pallets are constructed of wood or paperboar« 
or a combination of these materials. Since many users @ 
wooden disposable pallets fabricate their own pallets, an es 
timate of the quantity manufactured cannot be accuratel: 
determined. A representative of a large paperboard coms 
pany estimated that although large strides have been made i! 
the manufacture of paperboard pallets, production was still 
far below that of disposable wooden pallets. Use of pape 
board pallets, however, has shown a remarkable growth pats 
tern in the last 5 years. This manufacturer stated that hk 
company started producing this type pallet in 1949 and the 
current production is estimated at 8000 pallets per montli 
Future plans call for this figure to double within a yeaw 
By the end of the developmental period, annual production @ 
expendable paperboard pallets by this company alone is e: 
pected to reach 10 million. | 

The output of metal pallets has increased substantially ” 
the past few years as new applications are increasing throug|: 
out industry. This type pallet has proved particularly e: 
fective in warehousing and production operations. Paris 
manufacturers and users and textile manufacturers have bee 
using the metal pallet with collapsible sides thus making, 


Table II. Military Purchase of Pallets—Fiscal Year 19! 


(Number) 
otal ete eee ee 2,633,797 
IN BV Cor ener 1,202,675 
Warnes. 7-a\ ee mie 75, 243 
Air Wore’ ccs. tates 200 49 | 
ATT eRe ee a ee Oe 1,325,420 


Source: Bureau of Supplies and Accounts, Navy Dept. 
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POLYETHYLENE C OATER* 


CONTROL PANEL 


All controls are mounted in a special operator's 
control stand with the top panel inclined for ease 
of viewing and handling. Completely enclosed. 


high speed 
continuous 
operation 


Send for pamphlets on coating, treating and laminating 


’ FRANK W. EGAN & COMPANY 


Bound Brook, New Jersey 


Designers and Builders of Machinery 
for the Paper Converting and Plastics Industries 


| Cable Address: ''EGANCO’’—Boundbrook, N. J. 


oD 
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Machine in operation at H. P. SMITH PAPER COMPANY, Chicago , Il. 


Another in the series of Frank W. Egan 
& Company developments and installations, 
this is the latest Extrusion-type coater for 
applying polyethylene at speeds up to 
1000 FEET PER MINUTE. 


The polyethylene is extruded from a die and 
the extruded film is laminated to the paper 
between the nip of two rolls. 


This coater incorporates automatic splicing unroll 
and reroll equipment for high speed operation. 


*With Patented Features 
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effect, a container. In the meat and other sanitary food in- 
dustries, this container-pallet has also proved to be an effec- 
tive method of handling commodities. Because of the rela- 
tive high cost, however, the metal pallet has thus far found 
limited shipping applications outside of individual firms. 

In order to get the users’ views on industrial palletization the 
Department of Commerce conducted a survey to gauge the ex- 
tent of increased pallet usage throughout industry. Respond- 
ents contacted were those most likely to use pallets in their 
handling systems rather than an over-all sample of industry. 

Results of this survey reflect some interesting developments 
in the utilization of commercial pallets. Eastern seaboard 
grocerymen, for example, reported in their industry the post- 
war pallet use had grown rapidly and was included in virtually 
all future construction plants. 

Railroads in the same area reported that they were just 
beginning to install pallet operations. One yard estimated 
that established operations were presently about 25% pallet- 
ized. A motor carrier firm indicated that it would not be 
without pallets since adopting them after World War II. 

Pallet manufacturers contacted in the Midwest were quick 
to express their optimism about future markets. One in St. 
Louis revealed that his sales were up 40% over 1946 volume. 
Another, located in the Chicago area, expressed a similar rise 
and made a long-range prediction that he did not expect de- 
mand to level off for another decade. 

Many wholesale grocers in the Southeast were reportedly 
going “whole hog” toward palletization. Textile con- 
tainer manufacturers and also a cotton mill reported that 
pallet operations had doubled since 1946. Reports from San 
Francisco respondents show that the postwar growth has ac- 
celerated from 10 to 35% each year. 

A railroad executive in the North Central States observed 
that the quantity of pallets used for shipping packaged com- 
modities has been increasing although still comparatively 
small. He indicated that products shipped included building 
brick, coils of wire and strapping, engine heads, motors, and 
canned foods to mention a few. It was further observed 
that thus far, most pallets used for shipping were constructed 
of wood although increasing numbers of metal and paper 
pallets were being used. In another instance, a large railway 
warehouse reported that a 10,000 pallet system has been built 
up since 1945. ‘‘About 10% of my total loads are being 
shipped on pallets,”’ quoted an official of a trucking firm. 

In the Cleveland area, a corrugated box manufacturer re- 
ported that several customers require that their orders be 
shipped on disposable pallets. A company manufacturing 
hardwood pallets for the last 16 years indicated that the last 4 
or 5 years have been far the most active. 

The increased use of pallets was reflected in a variety of in- 
dustries in the Southern California area. Many industries 
indicated that future business operations were being designed 
to take full advantage of palletization. A battery producer 
who had installed a pallet system only 3 years ago on an ex- 
perimental basis is now installing them wherever feasible. 
Sixty per cent of the total handling of a spring and bumper 
manufacturer is being accomplished with pallets. Several 
bakeries reported the same percentage of palletization in their 
warehouses although none were being used for shipping. A 
wholesale oil distributor increased his pallet system from 500 
to 800 units in the last 4 years. Representatives of the bot- 
tled water industry indicated that pallet use had increased 

300% since 1946 although shipping use was still limited. 
Several soft drink firms reported 100% utilization of pallets in 
warehouse operations. It was estimated that a total of 
10,000 pallets were used in this area by walnut growers. 
Three wholesale food distributors have 50,000 pallets among 


them. The entire food industry in the Los Angeles region was, 


reported pallet conscious. Plans for. increasing pallet units 
from 900 to 2,500-3,000 by the first of 1953 were revealed by a 
cosmetics firm. Increasing amounts of palletized products 
in incoming shipments were reported by carloading companies 
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in this area. Drug distributors also reported that their use of 
pallets had increased by 20% each year since 1946. In addi- 
tion, the use of pallets by a furniture dealer trebled since 
1949. Other extensive West Coast users include the glass 
container industry, fish canners, feed and flour mills, and 
brewers. 

Materials handling men throughout the country claim 
that the trend toward smaller container sizes had a marked — 
influence on increased pallet usage. A Midwest feed 
manufacturer was nonreceptive when first approached on 
the idea of using pallets. As his sales of 50-lb. feed bags 
increased, he recognized tremendous advantages of handling 
smaller sizes on pallets and now is palletized up to maximum 
usage. 5 

Respondents reply to the question “When did you start 
using pallets?” is shown in the following résumé for the 
Southern California area: 


Date No. industries No. companies 

Post World War II 11 31 
1940-44 3 3 
Over 15 years ago 3 
Over 20 years ago 2 3 
Over 40 years ago 1 1 
Unknown 2 2 

24 43 


Of the 43 companies reporting above, it was found that 
35 used wood pallets, 6 used metal, and 2 fiber. Thirteen 
were using them at 100% maximum usage. The next 
fifteen indicated over 60% with the remaining 15 below 50% 
maximum usage. 

The departments in which these companies were using 
pallets: 


No. companies 


Departments 
Handling raw materials 14 
Production 18 
Handling production parts ?f 
Handling supplemental supplies 13 
Warehousing and storage 33 
Handling finished goods 28 
Transportation 19 


The large percentage of the total cost of many items { 
taken up by handling provides the answer for much of the ¢ 
post World War II pallet growth. In many instances ‘ 
handling costs amount to 35% of the total cost of an item, ! 
therefore, any significant reduction in handling costs will re- 
flect favorably in decreased overhead. In the Department of ) 
Commerce survey, it was pointed out that in practically all | 
cases the biggest savings were made in labor and storage \ 
costs. Forexample, on the West Coast, the heavy duty trailer» 
industry reported that labor savings were as high as 75%.; 
Tire producers cut labor costs in half and increased ware-? 
house space by one third. 


In the same area, 28 companies reported savings on ‘‘in-! 
plant’? conveying whereas 11 reported saving on shipping)! 
practices. Further analysis shows economies were gained in!) 
the following operations: loading and unloading, 24 com 
panies; labor, 35 companies; storage space, 30 companies; 
handling damage, 16 companies. No savings were reported ini) 
reduced container requirements. | 

Those in the wholesale food industry reported huge savings! 
A West Coast operator claimed annual savings of $100,000) 
In New York, a large distributor revealed that one man could) 
load a car in 10 min. whereas normally two men require 
from 15 to 45 min, In St. Louis, loading and unloading cost 
were reduced as much as 60%. 
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Twelve years ago--the 
last word in propeller 
agitators 


Today Impco designs handle 
vastly more exacting and diffi- 
-. cult jobs with reliability and 
—2ease 


| IMPROVED 
PAPER MACHINERY 


CORPORATION 
Nashua, New Hampshire 


Sherbrooke Machineries Limited manufacture similar equipment in Canada 


41 A 


TAPPI - December 1952 Vol. 35, No. 12 


Savings Resulting from the Installation of Pallet 
Systems—Baltimore Area 


Loading and — 


unloading time Labor cost Storage space 
Radio manu- About the same None 10% 
facturer ; 
Tool manu- About the same 25% (inter- 25-35% 
facturer nal only) 
Grocery ware- 40%—trucks 50% 662/3% 
house 25 %—treight cars 25 Wdrgien 
Railway ware- _—_— Considerable 10-15% (None—ceilings 
house 40% 40% too low) 
Railroad 30% 25% 25% 
Motor freight Significant 
line (1) 
Motor freight None None 30% 
line (2) 


A furniture manufacturer said he was able to halve his 
handling costs. Similar savings were recorded by soft 
drink distributors. Metal can officials in the Midwest re- 
duced carloading time from 2'/- to °/, hr. 

A Chicago fiber container manufacturer who receives and 
ships containers in a completely palletized operation, indicated 
that his deliveries were three times faster than the method 
previously used. A floor tile manufacturer in the same area 
eliminated a crew of handlers by palletizing 27 66-lb. packages 
at one time. 

Daily production lines of a cosmetic manufacturer are set 
up in !/, hr. by one man. The old method required a full 
night’s work for two men. This company is now endeavoring 
to have all in-plant shipments made on pallets, 

Distributing stations were reduced from 70 to 11 by a 
manufacturer of farm equipment and consumer durable goods 
by the use of pallets. This has also had the effect of reducing 
spare parts inventories by two thirds. 

Time and labor savings of 50% were accomplished in load- 
ing 40 cars of 60-mm. shells by a munitions maker with a re- 
cently installed pallet system. Savings realized by seven 
Eastern firms reporting to the Baltimore office are reflected in 
the above summary. 

Industry representatives listed numerous reasons for not 
being able to fully utilize the pallet system. The most fre- 
quently mentioned limitations are discussed below with sug- 
gested remedies for some of them. 

Inadequate warehouses were often mentioned as one of the 
chief obstacles for installing pallet operations. Older style 
warehouses were often constructed with low ceilings, weak 
floors, and limited aisle space. Several respondents through- 
out the country indicated they were planning future ware- 
houses to take full advantage of the many potentials offered by 
pallets. 

Reports indicate that railroad reluctance to grant freight 
concessions for the use of pallets has resulted in high freight 


costs. Inability of many concerns to fully utilize high cost 
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fork trucks was also given as a reason for failing to install 
pallets. Lack of identical merchandise and merchandise not 
adapted to pallet operations were probably the chief deter- 
rents when decisions were made by firms against palletizing. 
Many container manufacturers have solved these problems 
by designing containers to make irregular or small size mer- 
chandise adaptable to pallet use. It is apparent from the sur- 
vey that many container manufacturers are continuing to 
overlook the possibility of offering this type service to their 
customers. 

Most of the firms contacted report that the advent of 
palletization had no effect on the containers and packaging 
materials in current use. Several firms, however, reported 
that they had either strengthened or changed the structural 
design of their containers. For instance, an Illinois farm 
machinery producer expressed a preference for light wood 
boxes. He contended they were relatively strong and pilfer- 
proof for shipping his products on pallets. 

Weakness of some corrugated shipping containers was re- 
ported by a Cleveland stevedore company. This same ob- 
servation was also made by several railways and motor carriers 
handling palletized shipments. A grocery warehouse in the 
Midwest eliminated this weakness by using solid fiber boxes 
for shipping heavier items. Generally, however, packages 
are designed for the commodity and few complaints were re- 
ceived concerning structurally weak containers. | 

Lack of uniform sizes and square containers were by far the _ 
most frequently mentioned complaints received concerning 
the adequacy of containers for palletization. Rectangular 
shapes with the length at least 11/2 times the width and height — 
of the container were recommended. These dimensions make — 
it possible for the load to be “bricked” or “‘locked”’ to prevent 
shifting. 

The inability of industry to standardize both pallets and 


containers constitutes one of the biggest ‘‘bottlenecks” in | 
bringing pallets from the warehouse and production line + 


stage into the distribution channels. 


A materials handling ; 


expert of a large paperboard box company says, ‘“This can be » 
accomplished only when container manufacturers are willing ; 


to consider the complete system of shipping from the point 7 
of origin to the customer. 


To fully understand these impli- - 


cations they must consult with a materials handling man 1 


who may indicate necessary changes.”’ 


It was his opinion, , 


however, that his knowledge is increasing rapidly and at the © 


present pace a general understanding would probably be + 


reached in approximately 5 years. 


pallet standardization “bottleneck” was solved. LEarly in 7 
World War II the tremendous shipping volume of the Brook- - 
lyn Naval Clothing Depot made it, almost overnight, one of { 
the world’s largest handlers of clothing. An entirely new 1 
approach was used to solve the momentous handling task. | 
It was decided to fit the container to the pallet which was in ¢ 
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CHEMICAL |CORPORATION - NEW YORK 


420 LEXINGTON AVENUE 
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The two examples below indicate how this container- - 


GREATER WET STRENGTH \ 
S ONLY ONE | 
ADVANTAGE OF 


BECKAMINE. P-682-35 


4p addition to its effectiveness as a wet strength agent, Reichhold BECKAMINE 
682-35 increases dry tensile and Mullen strength and aids in the retention of 
@ clay, rosin size, starch and other beater additives . . . with the result that you 
produce better all around wet strength papers It may be applied to bleached or 
unbleached kraft, sulfite, ground wood, rag or mixtures of these pulps Mills which 
use starch to tub size their papers find the addition of this resin not only imparts 


wet strength, but also aids in laying fuzz and improving scuff resistance. 
BECKAMINE P-682-35 is a urea-formaldehyde resin of the cationic type and can 
be diluted infinitely with water without precipitation. For complete information, 
please write for booklet number 300. 


. REICHHOLD CHEMICALS, INCORPORATED 


630 Fifth Avenue, New York 20, New York 
SYNTHETIC RESINS CHEMICAL COLORS - PHENOLIC PLASTICS «PHENOL ~GLYCERINE 
PHTHALIC ANHYDRIDE» MALEIC ANHYDRIDE » SODIUM SULFATE «SODIUM SULFITE 


Montreal, Canada + Ssaka, Japan + Gothenburg, Sweden + Zurich, Switzerland 
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Creative Chemistry...Your Partner in Progress 


Plants: Detroit, Mich. > Brooklyn, N.Y. * Elizabeth, N.J. + South San Francisco and Azusa, Calif. - Tuscaloosa, Alabama + Seattle, Wash. + Chicago, Illinais 
Charlotte, N.C. > Jacksonville, Florida - Liverpool, England - Paris, France - Sydney, Australia Hamburg, Germany + Naples, Italy + East London, South Africa 
Barcelona, Spain ~ Werndorf, Austria + Buenos Aires, Argentina « Sao Paulo, Brazil + Sassenheim and Apeldoorn, Holland + Toronto, Port Moody, and 


turn fitted to the boxcar. Tens of thousands of 48 by 48 in. 
pallets were ordered. Containers were made for this size 
pallet. The results in labor and time savings accomplished 
were unbelievable. This study and solution illustrate how 
pallet construction can have a decided effect on both con- 
tainer size and construction. Further study of the problem 
has resulted in the entire military system now utilizing the 
48 by 40 in. pallet in order to facilitate all commercial carrier 
shipments. 

In the food industry, grocerymen used a similar program 
to bring about the best method of handling food shipments. 
Working in cooperation with the Commodity Standards 
Division of the Department of Commerce, they concluded 
that the following pallet sizes could be used to best advantage 
throughout their industry: 


A 40 by 32 in. pallet for handling loads of 2000 Ib. or less. 
A 48 by 40 in. pallet for heavier loads. 


Recommendations were also made for the most desirable 
container characteristics for grocery handling on pallets. 
They include: 

1. Horizontal packages. : 

2. Containers of adequate strength—shipping cartons should 

be strong enough to permit 16-ft. stacks. 

3. Packages should not exceed 50 Ib. weight. 

4. Packages containing light materials should not be over 4 
cu. ft. in size; those containing heavy materials should not 
measure over 1 cu. ft. Heavy cases significantly smaller 
than this, i.e., baby foods, extracts, etc., should be glued or 
taped to meet these requirements. 


The effectiveness of this program was repeatedly reflected 
in the recent Commerce Department survey taken in con- 
junction with this study. Grocery wholesalers were found to 
be the only distributors who had satisfactorily adopted this 
method of handling on an industry-wide basis. The enormous 
savings realized by this industry should point the way for a 


STRATHMORE Likes Tracerlab BETA GAUGES 


... they have found that their Tracerlab 
BG-1 gauge enables them to hold sheet 
weight to less than a 3% variation. As 
their machine operators gain confidence 
in the instrument, Strathmore feels that 
they may be able to reduce this figure. 


This outstanding New England firm is 
always striving to improve quality for 
their customers, and the gauge was pur- 
chased primarily for this purpose. In addi- 
tion to maintaining greater weight uni- 
formity, however, Strathmore has found 
that the gauge has effected savings in 
raw materials. Other mills operating 
Tracerlab gauges have found that raw 
material savings quickly repay the 
gauge’s low cost. 


Upper picture shows Strathmore Beta Gauge installation; 
lower chart graphically presents an unexplained machine 
aberration noted by the gauge and recorder and con- 
firmed by subsequent sample weighings. Minor discrep- 
ancies between curves are due to the difficulty of get- 
ting samples in exactly corresponding places. 


130 HIGH ST., BOSTON, MASS. 
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similar intelligent approach to the solution of materials 
handling problems in other industries. 

No definite conclusions were reached on whether the in- 
stallation of pallets resulted in increased or decreased con- 
tainer consumption. It was unanimously agreed, however, 
that the over-all change was negligible. Major changes were 
tailored to meet the requirements of a particular industry. 
For example, a traffic manager of a large electric corporation 
reported that installation of pallet operations definitely ac- 
counted for reduced container consumption. For instance, 
hydraulic brakes were formerly packed one to a corrugated 
shipping container; now the containers are eliminated and 
wood separators are used to protect the product. He also 
pointed out that a single large egg case type container was now 
used to ship 60 motors. This present-day package required 
127 sq. ft. of fiberboard compared to the 665 sq. ft. formerly 
used. 

A materials control superintendent of a large motor car 
corporation pointed out that pallets had decreased the amount 
of material received loose and naturally more containers would 
be used this way. 

A well-known product developer for an expendable pallet 
company explained that his firm had made a spot check of 
this question through their customers. It was found that in 
90% of the cases no containers were used at all prior to the 
adoption of expendable pallets. Containers were found to be 
more easily glued or strapped than the unpackaged com-— 
modity in order to be palletized effectively. In the case of 
castings he reported that they were formerly shipped loose _ 
with damage claims running around 10%. This far exceeded 
the cost of packaging used today. Similar examples of in- 
creased use of packaging were found in shipping automobile 
wheels, transmissions, paper bags, shock absorbers, springs, 
etc. 


REPRINTED from the September, 1952, issue of Good Packaging. 
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STRATHMORE PAPER COMPANY 
WEST SPRINGFIELD MILLS 
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TIME—MINUTES 
—--ACTUAL SAMPLING WEIGHT 

—BETA GAUGE WEIGHT 


Vol. 35, No. 12 December 1952 - TAPP 


JONES 75 H.RHIGH ° 
SPEED REFINERS 


— 


REGULATOR HEAD BOx-~, 
WHITE WATER 


MIXING BOX—+ 


TO MACHINE 
Fr 


| SCREEN 
JONES 150 HE STANDARD 
JORDAN 


: ted h. p- 
j Jation 800 connec | 
Old instal nected h. p- 


New installation 375 con 
SAVING 425 h. P- 


Plus 10% increase 
in production 


0 


That’s the record of a 3-machine Mexican Mill,* after installing 


the Jones equipment shown in the flow-chart above. 


Three Jones High-Speed Refiners and one Standard Jordan 
replaced two 250-h.p. refiners and two 150-h.p. Jordans when this MR. C. H. VICKERY, 


mill modernized the stock preparation for its largest paper Sales Manager of 


machine — making about 20 t.p.d. of sulphite bonds and 12 to 14. E. D. Jones & Sons Co.; says: 


t.p.d. of manifold papers. “This example, typical of many in our 
: : : : : files, helps explain the popularity of this 
The new installation has increased production by 10% while versatile, highly economical refineemattaee 


roducing equal or better quality papers. Why don’t you find than 1000 of these ‘mighty mites of stock 
Pp 8 &q q y pap Ms aa ghty 


° ’ ; A 3 
out what the Jones High-Speed Refiner can do for your cost and = Preparation have beenisold (not including 
. : ; those made by imitators!) since it was 

quality controls? Ask your Jones representative or write direct introduced in 1935.” 


for Bulletin EDJ-1011B. 


*Name on request 


E. D. JONES & SONS COMPANY 
Pittsfield, Massachusetts 


BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 
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production increased 
up to 15 tons per day... 


... with W & T chlorination equipment 


A Southern mill had been having trouble with paper breaks attributable 

to the presence of slime in their white water. Despite continued efforts to control 
them slime breaks were running 60 to 80 per week, resulting in a 

time loss of 10 to 14 hours per week, and an average production loss of 

15 tons per day! It was then that the W&T man was called in. 

Where and how to apply the proper treatment was determined, the costly methods 
were discontinued, and W&T chlorination was installed. 


During the first 3 days of chlorination the mill recorded 
only 1 slime break and 2 minutes of lost time. 


During the next 3 days there were 4 breaks and 17 
minutes of lost time. 


During the next 25 days there were no breaks attrib- 
utable to slime! 


. . . Within a week there were no production losses caused by slime! 
Performance such as that is typical of what your W&T representative can do for you. 


If you have a production problem attributable to impure water, 
it would pay you to write or call him now. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT I 42 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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plus fire, insect 


» and disease 


control assures 


In the Weyerhaeuser long range timber growth plan, blocks of 
“parent seed trees” provide seeds for new growth trees which 
will supply a steadily increasing part of the harvest. As these 
second growth trees replace virgin timber, the science of tree 
growing will have to solve many new problems of forest man- 
agement. 


Looking to the future, Weyerhaeuser Timber requirements 
will be obtained from trees between 80 and 160 years old. To 
successfully accomplish this transition, Weyerhaeuser Forestry 
Research is constantly gathering more specific knowledge of tree 
growing habits and their relationship to fire, insects, disease and 
logging practices. 


N THUMB 


BER as a CROP! 


The soundness of the Weyerhaeuser 
sustained yield programs depends on 
the ability of its foresters to predict 
with reasonable accuracy the yield of 
these young forests. Based on these 
future growth figures, the productive 


capacity of the Pulp Division can be 
planned years ahead. As the quantity 
of the crops from these young forests 
increases, so will the quantity of 
Weyerhaeuser Sulphite and Sulphate 
pulps. 


WEYERHAEUSER 
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For two generations Camachines have set the top 
standards for quality in roll production. Every 
design feature of modern Camachines has been 
precisely engineered to help you produce rolls 
of finest quality . . . clean-cut, wrinkle-free and 
uniformly wound to the exact degree of “hard- 
ness” that you need. Camachine-made rolls 
stand up better in handling and shipping, and 
because of their uniform density they feed out 
with a smooth flow that means complete freedom 
from unwinding troubles. Ask your customers . . . 
they will tell you that Camachine-wound rolls 
are a better buy in every way! 


CAMACHINE COMMANDER 


slitter-rewinder for finishing 


rooms and converting plants. 


with less effort! 


Camachine slitters and winders are easier on the operator. 
Simplified controls, handy facilities for accurate adjustments, 
and other important operating and safety features mean 
greater production with less operator fatigue. Camachine engi- 
neering developments of advanced design provide for faster 
starts, smoother braking and quicker roll changes. Easy accessi- 
bility and precision fittings make routine maintenance speedy 
and efficient. When you ask experienced operators they'll tell 


you it's Camachine for them, every time! 


(Type 10). Popular heavy-duty 


pe machines 


ak 


CAMACHINE TYPE 19 One of the famous line 
of Camachine high-speed heavy-duty 


mill type winders. 


Camachine engineers will be 
happy to consul} with you regard- 
ing fast, low cost Production, 

of top-quality rolls. 


CAMERON MACHINE COMPANY 


° 61 Poplar Street, Brooklyn 2, N. Y, 
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WOODBERRY 33 RAYCORE 
DRYER FELT GIVES 
LOW-COST PERFORMANCE 


Face Reinforced With Asbestos 

Construction Engineered To Eliminate Stretch 

on Machine 

» Open Back Gives High Porosity For Faster Drying 


». Nylon- Sewed Clipper Seams With Stainless Steel 
Insert Available If Desired 


TURNER. HALSEY 


' COMPANY 
BRANCH OFFICES: CHICAGO « ATLANTA Selling () Agents ms 6BALTIMORE » BOSTON «+ LOS ANGELES 


40 WORTH ST. - NEW YORK 
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A. NEWELL RUMPF 


Ir was suggested that some observations from 
an outsider looking at the pulp and paper industry 
would be acceptable as a topic for discourse. It has 
been my pleasure to follow your industry through 
being identified with bank financing of a good many 
mills in the central states area. The primary industry 
has become one of my main interests. 

Primarily you are interested in the technical aspects 
of the product. A well-developed technical man must 
by necessity associate himself with broader elements 
of the industry if he is to ever make a complete contri- 
bution to his company and to the industry as a whole. 
The world is dependent on the products which result 
from your work; but, in order to bring about its com- 
plete fruition, there must be a flow of money and credit 
to your plant. The results determine the credit which 
will be available to your concerns and without credit 
you will be unable to produce and market your prod- 
ucts. 

It is hoped that a few of my comments will result in 
your taking an increasing interest in the administra- 
tive affairs of your respective companies. While this 
may necessitate a study required to understand, inter- 
pret, and evaluate balance sheets and profit and loss 
statements, it is my firm conviction that such time 
spent will be extremely worth while. 


Prior to fairly recent times, each individual mill 
went its own independent way and it was difficult for 
the investment analyst to secure an over-all picture 
of the industry. That the need was present, is indi- 
cated by the result. Now we find many publications 
and studies on a continuing basis which are of great 
value in determining not only the position of an individ- 
ual company but more particularly its relationship 
to the industry as a whole. There are numerous 
publications listing financial data on the paper industry 
and the following is representative but by no means 
complete: 


1. Federal Reserve Board Index. 

2. Census of Manufacturers—U. S. Department of Com- 
merce. 

3. U.S. Manufacturing Corporations—Federal Trade Com- 
mission and Securities and Exchange Commission. 

4. Various publications of the American Paper and Pulp 
Association such as its monthly statistical summary, capi- 
tal and income surveys, and other similar studies. 


A comparison of the data of the paper industry with 
the over-all production index published by the Federal 
Reserve Board shows where we have been and suggests 
trends which may lie in the future. Through an intelli- 
gent study of these available tools, a good deal of the 
guesswork is removed in the determination of the course 
for future action. 


fi Nuwez.u Romper, Vice-President, Harris Trust and Savings Bank, Chicago, 
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A dozen years ago, when I started observing your 
industry at close hand, I was told that it was regarded 
pretty much in the “‘prince and pauper” classification. 
However, over the years I have come to more fully 
recognize the vast economic improvements in the 
industry since its depression lows and question actually 
whether it should ever have been classified as a feast 
or famine business. Whatever its difficulties may have 
been in the past they were, I believe, more attributable 
to its mishandling of its corporate affairs rather than 
external factors. A sincere study reveals strong funda- 
mental characteristics principally accounted for by its 
close affiliation with consumer goods. Accordingly, 
if soundly financed, a well-ordained growth trend is in 
order. Certainly, in the last decade, it has been a 
profitable investment for the owners. 

Let us look for a moment at the past. During the 
early depression years, the industry experienced diffi- 
cult times. As suggested previously, a large portion 
of this resulted from within the industry rather than 
from external factors. Grade shifting appears to be 
an inherent characteristic and it was to be expected 
that mills finding themselves without orders in high 
profit items shifted downward in order to capture part 
of the market formerly dominated by competitors. 
Obviously this step was taken in an effort to cover 
overhead and burden. Downward pressure brought 
about the bankruptcy of marginal mills. With price 
cutting, irrespective of demand, it was no surprise to 
find a chaotic condition existing in the industry as a 
whole. 

It is well known that the industry is characterized 
by a large fixed plant investment and resultant heavy 
overhead charges. Profits, if any, vary widely on 
relatively small fluctuations in operating rates. It 
should not be overlooked that many companies, 20 
years ago, had heavy capitalizations with large debts 
and fixed charges which were burdensome when sales 


contracted. The largest unit in the industry, for 


example, had almost $200,000,000 of long-term debt 
and preferred stock at the end of 1937. It is interest- 
ing to note that its long-term debt has now been entirely 
eliminated and there is only a fourth of its preferred 
stock ($23,000,000) ahead of common equity today. 
Meanwhile, its sales have increased fivefold. 

During the thirties, yearly operating rates ranged 
from 58 to 83% with an average of 72% of capacity 
for those 10 depressed years—actually, considering 
other industry classifications, a relatively good show- 
ing. 

The period of World War ITI is familiar to all of us; 
with production materially behind demand and a 
belated recognition on the part of Government as to 
the essentiality of the product. It was not unexpected 
that, with shortages of raw materials all along the line, 
production ran behind capacity. The trend of produc- 
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if you want 
more production, 


more production-power 


yet a Graton & Knight “Live Traction” Leather Belt — 
ecause it is engineered to transmit maximum uniform 
orsepower at correct speeds and sustained R.P.M. — 
yith ample reserve for load peaks, and “fluid drive 
ction” to absorb starting torque and load shocks. 

For tough conditions, cross, shifter and idler drives, 
IEART OAK top grade center stock oak tannage. For 
hort center, small pulley, cone pulley and serpentine 
recision drives, RESEARCH® premium quality. For 
mbient conditions (steam, oil, water, acid and alkali 
imes) SPARTAN® combination tannage . .. Whatever 
our conditions, you'll get more production-power with 
raton & Knight Engineered Leather Belting. 


and 


second centu 
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jet &9 leather belting for 


your pulleys will drive your 
machines only as well as your 
belts drive your pulleys 


and keep 

your belts pulling for you 
Stop belt slippage — prolong belt 
life with GRAKO® CLEAR Belt 
Dressing, result of 100 years expe- 
rience in leather tanning and belt 
manufacture. Preserves and lubri- 
cates the fibres. Pint, quart and 
gallon cans—5-gallon and 50-gal- 
lon drums. Send for circular. 


New Belting Catalog and Manual 
shows how to get more production- 
power with leather belting, Our 
representative will deliver your 
(free) copy upon request. 
GRATON & KNIGHT COMPANY 
Worcester 4, Massachusetts 


engineered leather belting 


for more production-power 


__ 2S LETTE EH a ae a TE el aco ar 


tion stabilized at around 17,500,000 tons during the war 
period, but shortly thereafter resumed the upward 


trend which started in the thirties. 


The past 20 years have witnessed a more or less 
upward trend in paper consumption in the United 
States—1951 production at 26,100,000 tons compared 
with 8 million in 1932, 12.8 million in 1937, and 19.3 
million in 1946. Hence, for the last 10 years, what with 
capacity expansions and increased demands, operating 

‘rates were at virtually capacity levels. At the same 
time, these high operating rates afforded a favorable 
internal leverage factor for the industry and net profits 
rose at an accelerated rate held down almost exclusively 
by price ceilings and taxes. This has enabled many 
companies to reduce substantially their funded debts 
and fixed charges while undergoing a substantial 


growth in total assets. 


The following statistics reveal the favorable financial 


changes since 1939: 


19389 1946 1961 

Total assets, billions Ss Pact $ 3.28 $ 6.60 
Long-term debt, millions N.A. N.A. $885 
Net worth, billions $ 1.70 $ 2.42 §$ 4.40 
Net sales, billions Sle Su eS OON shu ieee 
Federal taxes, millions $ 18 $208 $982 
Net earnings after taxes, mil- 

lions $ 84 $302 $577 
Per cent of net earnings to net 

worth 5.0% 124% BRB 
Per cent of net earnings to 

sales 5.8% 8.5% 8.0% 


N.A.—not available. 
Source: American Paper & Pulp Association, 


Per capita consumption of paper has shown a most 
interesting use trend. Even you who make your living 
in the pulp and paper industry are surprised at the 
individual annual consumption which is reliably re- 
ported at 396 Ib. in 1951. In 1902, which I would judge 
is close to the average birth date of your group, the 
figure stood at about 65 lb. and has risen almost without 
interruption over the half century. Some years ago, 
the Paper Trade Journal carried on its title page the 
statement: “The consumption of paper is the measure 
of a people’s culture.’’ Certainly this holds true in 
America where our usage is more than double that of 


any other nation with the exception of Canada. 


You will recall that last year a note of pessimism 
was given. ‘This was because the relation of production 
to basic demand indicated that output was ahead of 
actual usage. Orders received were less than produc- 
tive capacity. Ona short-term basis, while it appeared 
that over-all production was on a pretty firm level, 
nevertheless, over a longer term it was felt that a 


period of digestion was in order. 


Now where do we stand on Oct. 20, 1952? The pic- 
ture is not as pleasant as it has been during the last 
10 years. The latest figures indicate that total paper 
production is 88.6% of rated capacity. This com- 
pares with 99.5% for the corresponding week of 1951. 
For paperboard the most recent figure stands at 94.0% 


compared with 90.0% in the same week last year. 
comparative showing with 1950 is poorer. 


The reasons are largely known to all. At the time of 
Korea, the shortages of World War II were fresh in 
the minds of all paper consumers with the result that 
a rush of buying was instituted. A large segment of 


52 A 


this order placing was of a hoarding nature. When it 
became apparent that paper was not in short supply, 
and when inventories generally were pyramided at the 
manufacturing and distributing level, a wave of cane i- 
lations and retrenchment took place. The first to 
feel the change were the paperboard producers. This 
in spite of a near record peak of over-all manufacturing, 
Next to feel the reduction in demand were the tissue 
mills indicating that in spite of high national income 
the pipelines all along the line were filled. I am re- 
minded of a small bank with 27 employees which I 
visited last March. In the basement I noted 12 cases 
of toilet tissue taking up valuable space. I don’t 
know the rate of consumption of this group, but I 
am inclined to feel that more than one year’s supply 
was on hand unless they planned to use it in a shortage 
as an inducement to get new accounts. I am also 
inclined to believe that buying habits have changed 
in this field and perhaps case purchasing is larger than 
generally believed. 

If I read the history of your industry correctly, the 
current dip is either considered to be of short duration 
or the industry is much better financed. Formerly, 
price cutting would already be in full swing but I am 
told that outside of a few instances prices have held 
firm in spite of lowering sales volume. Let us hope 
that, if price cutting is freely instituted, it will remain 
orderly. Also, some segments have remained in good 
statistical position. 

It is to be noted that in recent months the gap between 
production and demand is closing. Based on industry 
contacts I believe that the recent excess inventories 
in the hands of paper users have been liquidated and 
look for a renewal of the basic strong demand for paper 
products from here on out. A favorable factor is the 
recent revival in activity in paper-consuming industries 
such as the textiles. It is quite apparent that there 
was over-buying and over-production in the first half 
of 1951 and under-buying and under-production in 
the first half of 1952. This situation was mainly in 
the more volatile paperboard division. After a slow 
first half, I expect total paper and board production 
in 1952 to be somewhere between 24!/, to 25 million 
tons which would compare with 26 million in 1951 
and 24.4 million in 1950. 

Unlike other segments of the industry, newsprint 
production and consumption have shown no temporary 
decline. Canadian newsprint production of 3.3 million 
tons for the first seven months of 1952 was up 3.4% 
over 1951 levels and even United States production 
of 683,000 tons was up 6.0% from the comparable 
1951 period. More important, United States newsprint 
consumption of 3,467,000 tons was up 1.1% over the 
first seven months of 1951. : 

The recent decline in Canadian and Scandinavian 
pulp prices has made good press copy. However, thé 
truth of the matter is that these prices were on thé 
high side a year ago as a reflection of the abnormally 
strong pulp demand. For example, Scandinaviari 
bleached sulphite pulp was at $250 to $300 a ton ir 
early 1951 and Canadian pulp was $155 to $160 a ton as 
compared to $145 for domestic pulp. Now both oj 
these pulps have come down to meet the more realisti¢ 
(and consistent) domestic price. Effective June 1¢ 
a price increase of $10 a ton was posted on all newsprin| 
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the difference is Wet Stren 


... it makes a big difference in paper sales, too! 


For High Wet Strength In Quality Papers 
PAREZ® Resin 607—The One and Only Melamine Resin 


. maximum wet strength at lowest cost 
... gives superior wet strength right off the machine 
. . assures uniform wet and dry strength 
... the most resistant of all wet-strength resins to hydrolysis or breakdown 
under moist conditions 
...a dry powder, it presents no storage problem 
. high efficiency in all types of furnishes makes it the favorite resin for all 
wet strength needs. 


Investigate these 
Cyanamid Resins 
for Dependable 
Wet Strength. 


All are Top Performers For Intermediate or Low Wet-Strength Papers 
... One Will Exactly PAREZ Resin 614, A Liquid, Cationic Urea Resin 
Meet Your Needs. ... high efficiency at low cost 


. easy to use in your mill. 


For Unbleached Kraft Furnishes 


PAREZ Resin 610 or PAREZ Resin 620 
A Liquid, Anionic Urea Resin A Dry, Anionic Urea Resin 


Where Urea Resins are required, don’t fail to investigate these quality products. 


For Expert Technical Assistance ...Cyanamid’s Technical Service Staff men—all industry- 
trained in every phase of paper-making—are at your service. Call them in for help with 
any wet-strength problems. They can supply the skill, and Cyanamid can supply the 
resins, to solve them! 


AMERICAN Cyanamid COMPANY 


30 Tee Ey ctersty NEWYORK 20, N. Y. Please send me the Technical Bulletins checked below: 
cyanamid Paper Chemicals: ALWAX* Sizes ° WAXINE® Sizes »* ACCOCEL* 0 Technical Bulletin #9C on PAREZ Resin 607 


| AMERICAN CYNAMID COMPANY 

| 
| 
| 
| 

Dispersants e ACCOBRITE® Rosin Size °¢ PAREZ® Resins * Casein ¢ Sulfonated | 0 Technical Bulletin #22A on PAREZ Resins 510, 514, and 520 

| 
| 
i 
l 


Industrial Chemicals Division T12 
30 Rockefeller Plaza, New York 20, N. Y. 


2 ; ids 

Oils « Fillers « Defoamers * SodaAsh © CausticSoda ¢ Salt Cake Aci 

Clays * AEROSOL® Wetting Agents * CALMICRO® Calcium Carbonate « AZITE® 
900 Liquefier * Aluminum Sulfate ¢ Sodium Phospho Aluminate. *Trade-mark 


Name 


Company 


Sales Offices: Boston ¢ Philadelphia © Pittsburgh Baltimore @ Charlotte « Cleveland e Cincinnati 


Chicago ¢ Detroit * Kalamazoo ¢ St. Lovis ¢ Los Angeles ¢ Sanfrancisco © Seattle Address 
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“Got a heavy date 


with a SHUT-DOWN!” 


HUFFMAN-WOLFE BRINGS A 


Yeu Sexnie TO YOUR INDUSTRY 


Shut-downs, break-downs and cut-overs ... this “headache” of 
industry can now be reduced to a minimum! Backed by more 
than half a century of experience, HUFFMAN-WOLFE can sup- 
plement your engineering and maintenance staffs to reduce. and 


in many cases even eliminate, this down-time. 


At convenient locations throughout the entire Southeast, ex- 
perienced crews stand ready to answer your call. Let us show 
you how, through a coordinated effort, costly down-time can be 


prevented with this new HUFFMAN-WOLFE service. 

For additional information, write, wire or phone today. 
“Torchy” and “Lockjaw” famous sym- 
bols of Huffman-Wolfe experience and 
capability. 


P. O. Box 1248 
Telegraph WUX 


MECHANICAL CONTRACTORS 
ATLANTA, GEORGIA 


SERVING INDUSTRY 
SINCE 1850 


Telephone LAmar 7726 


manufactured in Canada, raising the price to $126 
a ton (New York). The reason for this increase 
was to offset the rise in production costs and also to 
offset the loss on exchange due to the lower value of the 
United States dollar in relation to the Canadian dollar, 
Over-all paper and board prices are more or less in 
line with other commodity prices. For example, 
as compared with the Bureau of Labor Statisties 
Wholesale Commodity Price Index of 111.3 for June, 
1952 (1947-49—100) the index for paper (exclusive 
of newsprint) was 114.0, paperboard was 130.5. ; 

Recently the Wall Street Journal reported earnings 
of 21 paper manufacturers off 21% for the second quar- 
ter of 1952. In an effort to satisfy myself on the report, 
I have taken 14 profit and loss statements of a cross 
section of your industry and compared them with the 
figures of a year ago. 

The quarterly sales figures were taken from Moody’s 
and therein were reported to be those which are sub- 
mitted to the SEC. The net profit statistics wa 
also derived from Moody’s for the most part; however, 
it was frequently necessary to compute quarterly; 
results from the cumulative data that are published 
by some of the companies. Regarding those net} 
profit figures, it should be recalled that Federal taxi 
rates were increased during the latter part of 1951 and 
some retroactive adjustments were made necessary.) 
As a consequence, many companies found it necessary? 
to subsequently adjust the profit results for the firsts 
two quarters of 1951. The extent of these adjustments: 
will not become known until the quarterly results for) 
the current year (with comparative results for last: 
year) have been published. Further adjustments! 
may be necessary as results for the final two quarterst 
of 1952 become available. All net profits are after: 
taxes. | 

The lower volume of activity experienced by most 
paper companies this year is noticed in the comparisons 
of recent operating results. Aside from Scott Paper 
Co. (whose results this year include Soundview Pull 
Co.), Nekoosa-Edwards was the only one of 14 com~ 
panies whose sales were greater in the second quarter oli 
1952 than they were during the same period in 1951. 
Among the other companies, West Virginia Pulp & Papex 
Co. and Kimberly -Clark came the closest to approacht 
ing last year’s volume. Mead, St. Regis, and the three 
container companies (Gaylord, ‘National, and Containei 
Corp.) each experienced a second-quarter volume whick 
was at least 9% lower than that of the previous year} 

Sales results for the year to date (first half) generally! 
indicate that the first quarter was relatively better 
than the second quarter for most companies. The 
sustained demand for white papers, through the firs 
quarter of the year, is particularly well reflected in thé 
comparative results for Hammermill, West Virginia) 
and Nekoosa-Edwards. Each of these three had 
sufficiently satisfactory first quarters to make thei? 
respective sales for the entire first half greater that 
those during the comparable 1951 period. Interna) 
tional Paper’s sales for the first half were also slightly 
greater than those of last year. 

With respect to net profit results, the leverage which 
is present in the paper industry was clearly reflected 
by the relatively greater declines which occurred i. 
profits than was true in the case of sales. Highe/! 


fHE FOURTH DICALITE PLANT 


The new plant of the Dicalite Division, 
Great Lakes Carbon Corporation, at Lompoc, 
Calif., is now in volume production at a con- 
tinually increasing rate. It represents over 5 
years of engineering, design and construction, 
and is the largest complete unit for processing 
diatomite built in the last 22 years. Full de- 
signed output will add approximately 80% 
increased production capacity for Dicalite cal- 
cined and processed filteraids, fillers and 
other materials. 


This increased production capacity insures a 


...Will add approximately 80% increased production capacity 
for Dicalite calcined and processed filteraids and fillers 


plentiful supply of Dicalite products for the 
future. Users can be confident of dependable 
delivery, with four plants in operation, chances 
of interrupted supply are greatly reduced. 


Advanced design of the new plant has 
afforded greater operating flexibility and 
extended processing ranges. Specifications 
for performance and quality of each product 
are readily maintained. Research data are 
being accumulated to aid in developing new 
and improved Dicalite products for future 
industrial use. 


DICALITE DIVISION GREAT LAKES CARBON CORPORATION 


$$ —_—___—— 
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of optimists who would rathe 
be wrong than pessimists wh 
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was paid in wages, it would ap 
pear that the industry is beiri 


bled white and 


: 


involved in the industry. TH 
APPA indicates a property a 


; 
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these taxes take more dollad 
out of the paper industry that 


C 
« 


Nekoosa-Edward 


was the only other compan 


whose earnings for the first ha 
were not at least 15% below thos 
for the same period in 195! 
Six of the companies had first 
half earnings which were mor 
than 25% below those of las 


year. 
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assets per employee approximald 


a 
$31,100 while the sales per e 


At the 


peak during World War II, thes 


from 
TAP! 


Although 


am a member of the fraternit 


. 


This high ¢ 


it is time 1 


Aside 


Paper Co., West Virgi 


In 1951 they were 13.1 
of sales, 21.6% of net worth 


and 14.4% of total assets. 
income and profit taxes taki 


So much for yesterday and tc 
December 1952 


first two quarters of 1952 wer 
greater than those of the pre 
day. What of tomorrow in th 
tors—which are by no means ex 
clusive to the paper industry- 
which give concern to the banke 

The impact of Federal inconx 
taxes on the industry acquire 

As is well known, a high it 


when viewing the future. 
to taxes, cost of replacement ¢ 


machinery, and expansion. 
amounted to 9.1% of sales, 11.6% 


are right, there are three fac 
of net worth, and 8.3% of tots 
over 21% of net worth againit 
5.9% for dividends and wh 

check Government expenditures 


& Paper was the only one of # 
paper industry? I claim no in 


costs without compensating 
increases were, of course, 
influential. : 
group whose earnings during 1 
ceding year. 

fallible crystal ball. 

terrific force in 1951. 


assets. 
of 1951 with 212,000 worker 


This results in a $15,000 i 
ment to increase productivitié 


normal depreciation standar‘ 
are insufficient and must be 


ployee amounted to $34,10 | 
out of new capital. 


With the high cost of new equi 
restricts new entrants to the fie 


vestment per ton of output 
count of $3076 million at the ert 


vestment per employee. 
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nswering a need for a superior 
ump valve for the paper industry, Rice 
arton Dump Valves have the following 
dvantages: 


® Passages of valve are clear, smooth 
and unobstructed. 


® Plug type flange used to eliminate 
any stock accumulation in valve. 


® Gate of valve flush with floor of tank 
which prevents unpulped stock from 
pocketing above valve. 


® Valve may be opened and closed 
from a remote location handy to 
operator. 


RBR 12-52 


————————— 


12:'Inch Valve 
Assembl y 


gis 


Either water or compressed air may 
be used for actuating valve. 
Discharge in any direction by swing- 
ing valve on bolt holes. 


Construction — Valve body available in 
either cast iron or bronze. 
Trim of bronze or stainless steel. 


on stockholder investment: 


Planned new capacity through 1955 is 2,304,000 
tons over December, 1951. Of this, 1,033,000 tons 
is paper and the palance: board. This represents 
a 12 and 15% increase, respectively, over 1950 to a total 
of 27,750,000 tons. ‘Some of this may be canceled 
or delayed, but one is prone to wonder if it can all be 
put to profitable use. Surely, if our income system 
cracks, there will be pressures to move products by 
present lower cost producers. 

The paper industry is not only one of the oldest but 
one of the largest—ranging as it does in sixth position 
among the larger businesses in our country. Primary 
production last year was in excess of $6,000,000,000. 

Someone has said that it is the third most used 
product in America today following water and milk. 

America with 6% of the world’s population consumes 
68% of the world’s production of paper products. It 
produces 58% of the total of paper and paperboard. 
It is by no means a static industry! It is sixth largest 
among manufacturing classifications. 

A study made by the Federal Trade Commission 
reveals that 103 paper and allied products corpora- 
tions showed the following rate of return (after taxes) 
9.6% in 1940, 21.1% in 
1947, 18.2% in 1948, 12.1% in 1949, 16.1% in 1950, 
and 18.3% in 1951. Only industrial chemicals, office 
and store machines, motor vehicles, electrical machinery 
and equipment businesses did better. It would 
appear that the industry and its stockholders are in 
good company. 

During the past 10 years the paper industry has come 
to be considered by the investing public as an industry 
in which satisfactory investments can be made. Like 
all other industries, the paper industry offers invest- 
ment opportunities that may vary company by com- 
pany, but taking the industry as a whole, its record will 
bear analysis for years back as well as during the post- 
war periods. 


The paper industry earnings record, taken as an 
industry, will stand up with “all industry” earnings in 
depression as in prosperity, for in fact, the paper indus- 
try has operated more steadily in depression periods 
than most industries. In the low year of the great 
depression (1932), the paper industry was operating 


“TAYLOR-STILES”’ 
Cutters Will Cut Power Cost! 


Advantageous savings in power cost are being made by plants equipped with 
Taylor-Stiles cutters. These cutters are being used to reduce rags, cotton batting, | 
waste paper, straw, and other materials before they are sent to the beater. The | 
resulting power consumption is only a fraction of that required when all the re- | 
duction takes place in the beater. This plan has proved its efficiency in power 
savings, lower maintenance cost, and improved product quality. 


Write for a copy of our 4-page 2 color bulletin, ‘‘Cutters for Paper Mills,”’ 
describing and illustrating Tandem and Multiplex cutters, Straw cutters—with 
capacity, tables. 


at 58% of capacity, while steel was almost flat on 
back below 20%, and banks dependent upon the aut 
mobile industry were in distress. 

The paper industry is, of course, a service industry 
and it therefore is dependent upon general business 
activity for its own activity. But it must be remem 
bered that whatever business is done demands the usey 
of paper as a necessity. Business cannot be done with 
out paper! 

If the prophets in Government and private industryy 
are right, the United States is going to be a mighty bi 
and zestful place to live in in 1975. Population wilij 
number about 193 million up 42 million. All this 
will mean far more need for paper products. 1 

There is another factor which people usually over} 
look, namely, there is presently no economic substitut 
for paper or paperboard. On the contrary, paper andj 
paperboard are the economic substitutes for wood 
tin plate, glass, metals, textiles, and a host of other raw) 
materials. Take Oy frozen food industry as ami} 
example. Clark Everest of the Marathon Corp. inj 
a recent talk to some of his sales organization, made the 
remark that within five to ten years a June bride would 
have to go home to mother to find out about the fine 
art of manipulating a can opener. This may be a bij} 
exaggerated, but in the main it is true. People arg 
living out of refrigerators with a limited number oj 
cubic feet capacity. The tendency is toward rectanj| 
gular packages; round containers take up too mucki 
room. Airlines led the way with prepared meals whick 
were prepackaged and practically all in paper, and now) 
some railroads are following this procedure for dining} 
car service. It is probable that this will be extende 
to thousands of homes. This all means the use o 
more paper and paperboard in many divisions—fronil 
the papers used for advertising, packaging, wrapping] 
and paper cups, to the corrugated boxes in which th}f 
products are delivered. 

There is not a single industrial or commercial activit:: 
which is not dependent on paper. In fact, from “birt 
certificate to death certificate’? every child born if 
this country is a potential customer for some kind cq 
paper or paper product. ‘ 


7 
| 
/ 
| 
| 
| 


Presented at a meeting of the Chicago Section of the Technica Associtvial 
of the Pulp and Paper Industry, Chicago, IIl., Oct. 20, 1952. 


Taylor-Stiles & Co. 


48 Bridge Street 


Riegelsville, N. J. 
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NOW! MILL-PRoy,, CHEMI-PULPER 


‘Op continuous digester 


oh 


The mill trials were made in a large “Po 
kraft mill now using CHEMI-PULPER continuous //) 

digesters for producing corrugating board pulp from (7 
mixed hardwoods. 


Based on a series of trial runs, the operating conditions 
for the CHEMI-PULPER continuous digester were determined 
and the operation was placed on a 24-hour basis. 


High yield kraft pulp in the 60-62% range was produced from oH 
a mixture of spruce and balsam woods. The pulp passed through Z 
hot stock refiners—over a vacuum washer—through the board « 
machine disc refiners and onto the liner board machine. The liner ad 
board was made from 100% CHEMI-PULPER continuous digester me 
kraft pulp at the usual mill operating speed and tested somewhat ‘o) 
si 
Oo 
= 
a 
~~ 
a | 
wean 


higher than the minimum requirements for .016 liner. 


The CHEMI-PULPER continuous digester can produce kraft 

pulp continuously at a considerable saving in steam and 
manpower requirements, and at a better uniformity which is an 
inherent characteristic of a continuous process as compared 

to a batch operation. 


Again, PANDIA INC. with the CHEMI-PULPER continuous digester 

is first. As a pioneer and developer of the only mill proven 

continuous pulping equipment, we believe that this commercial 

run marks the first time on this continent that kraft pulp story 
has been produced continuously on a 24-hour basis and 
run out into liner board. 


Whatever your need, a PANDIA engineer will gladly confer 
with you regarding your particular problem. 


Bulletin upon request. 


Manufactured and Sold in Canada by 
THE ALEXANDER FLECK LIMITED, OTTAWA, CANADA. 


PANDIA INC. 


P222EAST 42nd STREET © NEW YORK 17, Noa YeQeees 
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Would Ivan live in this “house of cards’ ? 


Chances are Ivan would just love to move into 
a house like this...if he could manage it. 
But, of course, he couldn’t afford it. Too, his 
country can’t begin to match ours in produc- 
tion of one of the important ingredients of this 
house—4’x8’ “‘cards”’ of wallboard, a product 
of our giant pulp and paper industry. 


Wallboard is only one of dozens of ways in 
which our American paper makers have helped 
make our life better. Others are: Paper facial 
tissues, paper shipping cartons, paper milk 
containers, and many additional applications 
of paper and pulp products which offer 
improvements on older methods. 


We of Pennsalt proudly salute the paper and 
pulp industry in its gigantic project of making 
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paper meet the various needs of our country 
in any way that paper might serve. And we 
are pleased that our chlorine, caustic soda, 
hydrogen peroxide and corrosion-resistant 
cements are helping the great paper industry. 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


East: 1000 Widener Building, Philadelphia 7, Pennsylvania 
West: 2901 Taylor Way, Tacoma 1, Washington 


Progressive Chemistry for Over a Century 
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It really holds 


on to clay and 


pigment... 


One of the th 


Photo courtesy Valley Iron Works Co, 


three big reasons 


why papermen prefer Swift’s new process Glue 


Yes, many successful book paper pro- 
ducers can tell of the unusually high 
retention of clay and titanium pigment 


achieved with Swift's new process Glue 
as flocculating agent. 


Made by an exclusive process that 
assures a glue of exceptional purity and 
uniformity—Swift’s new process Glue 
promotes greater retention of fibre and 
filler on the screens. Prevents the loss 
of valuable clays and titanium pigment 
in white water. Because it is a colloid- 
ally active water soluble animal protein, 
Swift's new process Glue helps in the 
even formation of the sheet. 


Performance is economical, too. 
Works in low concentrations . . . re- 
quires no expensive agents in solution. 
Easy to prepare... easy to handle... 
non-foaming! 


[APPT :- 


Check these reasons, too! 


@ High Recovery in Flotation-type Save- 
all Systems! Clearer effluents are obtained 
with Swift’s new process Glue, thanks to 
its great ability to “flock” fibres and fillers. 
Economical and easy to use. . . produces 
consistently good results. 

@ Higher Pick Test! Swift’s new process 
Glue is highly efficient in the production 
of paper that requires increased Pick Test. 


SWIFT & COMPANY 
Adhesive Products Department 
Chicago 9, Illinois 


Please send your 100-lb. introductory shipment of Swift's new process Glue at the 
quantity price, to be tested for use in our operations. We understand, if not fully 


Name 


As a partial replacement for starch in 
machine coating, it has shown greater film 
forming properties and tensile strength 
than a total starch solution. 


This offer expires Dec. 31, 1952 


Title 


Firm Name 


Address 


1 
1 

1 

{ 

I 

1 

! 

1 

1 satisfactory, it may be returned for credit at your expense. 
1 

! 

! 

I 

{ 

I 

I 
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Southern Pulp and Paper Manufacturer 
is a Sustaining Member of the Technical 
Association of the Pulp and Paper Industry. 


Southern 
PULP AND PAPER MANUFACTURER 


serves the pulp, paper, and paperboard mills 
and the converting factories of the mills 
of the nation’s 5th (pulp and paper industries 


combined) largest industry. 


manufacturing know-how stories, news of 
people and mills, news of machinery, 
equipment, materials—the news that helps 


raise men to management positions and success. 


SOUTHERN PULP AND PAPER MANUFACTURER 


Published by Ernest H. Abernethy Publishing Co., Inc. 


75 Third Street, N. W., Atlanta, Georgia 


Ernest H. Abernethy, President Vincent F, Waters, P. E., General Manager 


Member of A.S.M.E., N.S.P.E., 
F.P.R.S., T.S. of C.P.P.A. 
DASE Balsy APS PoMinSeAG 


Subscription rates: two dollers for one year, five dollars for three years. 
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SHARTLE BROS. MACHINE COMPANY, MIDDLETOWN, OHIO 


Western Sales Office: 


Portland, Oregon 


TAPPI 


mechanic’s delight 


That’s right—The Shartle HMSS stock pump is the 
“mechanic’s delight”—it is so easy to service or repair. 


Here’s a pump that is distinctly different in that it is a diagonally and 
fully-split side suction pump, enabling a mechanic to remove vertically 
the entire rotating element. And get this—he can remove the 
complete rotating element without disturbing the piping connections. 


Incidentally, where required the Class HMSS pump will handle up to 
11% stock with ease, where mill conditions are favorable. 
Range 100 GPM to 3700 GPM. 


Full line of stock, water and white paper pumps; also agitation and valves. 


DILTS MACHINE WORKS, Fulton, New York 


Divisions of THE BLACK-CLAWSON COMPANY, Hamilton, Ohio 
Subsidiary: B-C INTERNATIONAL LTD., London, S. W. 1, England 


Associate: THE ALEXANDER FLECK LIMITED, Ottawa, Canada 


Southern Sales Office: Northern Sales Office: Northeastern Sales Office: 
685 W. Peachtree St., N. E. 814 N. Superior St., Dilts Machine Works Div., 
Atlanta 3, Ga. Appleton, Wisconsin Fulton, New York 
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PULP MI 


MIAMI WOOLEN MILLS 


Cstablished 1858 
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Some folks call them digesters; some call them 
autoclaves or pressure cookers. They digest a belly-full of 
wood chips in the same way a man digests a beef 


steak—chemically and mechanically. 


From that point forward papermaking is a succession of | 
washings in clean water and of forming the beaten 

pulp into sheets. After the sheet has been formed the 
remaining water is pressed out through the open 


spaces between the threads of the felts and evaporated 
at the drier rolls. 


You can’t manufacture paper or board without felts. 
Every papermaker knows that. Most of them also 

know that you can't buy better felts than Hamiltons 
because no others remove water faster and none give 


finer finish to, the sheets than Hamilton Felts. 


With more than 300 different styles from which to 
select, the Hamilton sales engineer is in position to 
suggest the best felt for your purpose. | 


SHULER & BENNINGHOFEN, HAMILTON, OHIO 
| 
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Reduce “show-through” with CELITE — 


M ANY LEADING MILLS have achieved up to Other ways in which Celite helps you turn 
a 50% reduction in “show-through” by adding out a more printable, more readable paper are 
low cost Celite* to their furnishes. by reducing low angle sheen and giving the 


desired high brightness. And from a produc- 
tion standpoint, Celite can save you valuable 
man-hours and equipment down-time by con- 
trolling the pitch that comes from having to 
use green wood for pulp. 


These remarkable results are due to the 
porous diatomaceous structure and excellent 
suspension properties of Celite .. . two factors 
which increase opacity through high retention 
of the hiding pigments and the Celite powder 


itself. Why not ask a Celite Engineer to visit your 
In addition to reducing “show-through,” mill and make on-the-spot recommendations 
Celite also improves ink receptivity because for the profitable and economical use of Celite. 
its absorptive capacity is higher than that of Just write to Johns-Manville, Box 60, New 
ordinary wood pulps... and far greater than York 16, New York. In Canada, 199 Bay Street, 
that of any other filler regularly used in paper. Toronto 1, Ontario. No cost or obligation. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


§j¥|_Johns-Manville CELITE PRODUCTS 


PRODUCTS 


FOR THE PAPER INDUSTRY 
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Sas eens 


Various types of Langston Mill Roll 
Stands are available, equipped with 
constant tensioning, side register con- 
trol, etc. Special construction can be 
provided to receive customers’ reels 
or unwinding shafts. Shaftless type, 
self loading Langston Mill Roll Stands 


also are available. 


SAMUEL M. LANGSTON CO. 
Camden, N. J. 


SLITTERS and WINDER 
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renath ener apenas in Watediccnecs and 
light fastness specify GENERAL dyestuffs. Let 
our technical staff assist you in producing bril- 
liant shades for posters and construction papers, 
modish shades for wrappings and specialty 
bags, pale, dull shades for building papers. 
If you're pressed for time we'll match your color 
sample the same day and fill your order from 


a warehouse close to your plant. 


GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET, NEW YORK 14, N. Y. 


BOSTON + CHARLOTTE + CHICAGO ~+ PHILADELPHIA +» PORTLAND, ORE. + ‘PROVIDENCE + SAN FRANCISCO 
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Groveton Papers Company uses Sprout-Waldron Refiners 


The First Semi-Chemical Pulp Mill in New England 
uses three SPROUT-WALDRON 450 h.p. 36-2 Refiners 
to produce neutral sulphite semi-chemical pulp. 


The 
SPROUT-WALDRON 
refiner is the 


leading producer of 
semichemical rugged construction 


high pulp quality 


high capacity pulp: low maintenance 


flexibility of operation 


Want more information on semi-chemical pulping ? | 
Send for our file of technical and practical data. 
Write to Sprout-Waldron & Co., Inc., 

38 Logan Street, Muncy, Pennsylvania 


PROUT-WALDRON 
PULP REFINERS | 
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An Analysis of Data on Stock Flow in Pipes 


ye RICHARD E. DURST, ANDREW J. CHASE, and LYLE C. JENNESS 


. 


A mathematical analysis of the Brecht and Heller, Forrest 
and Grierson, and Cameron data on head loss due to pipe 
friction in transporting pulp stock suspensions has been 
made. The proposed correlation based on the Brecht and 
Heller data for unbleached sulphite pulp used a plot of a 
friction factor versus a pseudo-Reynolds No. (Re’ number) 
defined by the equation; 


AH;D ah ik D®-2up 
wt wf Si ( C115 ) 


This relationship holds for these data within 47% for all 
consistencies, and for velocities below a value in feet per 
second equal to the consistency in per cent raised to the 
1.2 power. The head loss variation due to the type of stock 
may be predicted by correcting the calculated head loss 
for unbleached sulphite by the factors; bleached sulphite 
0.88; unbleached straw 0.45; bleached straw 0.90; ground- 
wood 1.42; cooked groundwood 1.0; and sulphate 0.90. 
Based on the Brecht and Heller correlation the Forrest 
and Grierson and Cameron data appear as curves parallel- 
ing the Brecht and Heller curve on the friction factor plot. 
Using these curves the data of Forrest and Grierson and 
Cameron may be predicted within the limits of +25 and 
+£50%, respectively. The Brecht and Heller data relating 
freeness to head loss showed that freeness has less effect 
than the deviation of +7% in the proposed correlation. 
A correction for freeness, therefore, does not seem feasible 
at this time. Also temperature, within the range of 18 
to 35°C., does not affect the head loss beyond the accuracy 
of the correlation. 


THE transportation of solids suspended in a 
fluid medium is an operation of wide application in the 
process industries. The pulp and paper industry is in 
the top bracket of those employing this operation from 
the viewpoint of volumes of material handled. And 
due to the wide divergence in the properties of the pulp 
stocks as well as variations that occur during the trans- 
portation of a given stock under different- conditions of 
consistency and velocity there has been no basis for a 
coordination of the accumulated data on the behavior 
of stock flow. 

Limiting our discussion to the flow of stock in pipes 
and giving our attention to the frictional head loss or 
pressure drop we find considerable data have been com- 
piled by various independent workers (/-//). For 
various reasons there has been little effort on the part of 
the investigators to establish a standard experimental 
system. In some cases only a few of the variables were 
defined making it difficult if not impossible to compare 
experimental results. There is a need for more exten- 
sive knowledge of the flow properties of pulp stocks. 
A correlation of the existing data on the friction loss 
seemed to be an important and a necessary study as a 
foundation for future work. 

The purpose of this investigation was to make a 


RicHArD E. Durst, Associate Professor of Chemical Engineering; ANDREW 
J. Cuase, Assistant Professor of Chemical Engineering; and Lyin C, JEN- 
vmss, Professor and Head of Department of Chemical Engineering, Univer- 
sity of Maine, Orono, Me. 
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mathematical analysis of the existing data on friction 
loss of pulp stock flowing in pipes and to derive a corre- 
lation which would be useful in studying problems in- 
volving pulp flow. It was proposed that the investi- 
gation should start with a study of the Brecht and Heller 
data (/). 

If we assume that these data present the friction loss 
in pipes for the various stocks studied including the 
variables, velocity, consistency, pipe diameter and 
roughness, temperature, and freeness we may then 
search the data for a correlation which will simplify the 
information presented. It has been recognized by 
various investigators (/, 2, 6) that stocks of low con- 
sistency, below about 1.4% moisture-free stock, have 
friction losses less than those for water at the same 
velocities Disregarding this range of consistencies and 
considering only that range between 1.5 and 5.0% 
studied by Brecht and Heller for unbleached sulphite 
pulp it was recognized their data are presented as nearly 
parallel curves where the consistencies are plotted as 
parameters with head loss and velocities as coordinates 
on logarithmic paper (Fig. 1). The part of the curves 
below velocities of about 8 ft. per sec. indicates that the 
data should be amenable to correlation. In the higher 
velocity range, over 8 ft. for low consistency stocks and 
15 ft. per sec. for higher consistency stocks, the curves 
tend to indicate a flow pattern defining a turbulent type 
flow. 

The classical analysis of the flow of Newtonian fluids 
cannot now be applied to suspensions of pulp in water 
due to our inability to measure the viscosity of this 
particular type of suspension. One investigator (8) 


Nomenclature 
Symbol Definition Units 
AH; Head loss due to frice- Feet 
tion 
D Internal diameter of Feet 
pipe 
u Average velocity of Feet per second 
stock flowing 
L Length of pipe Feet 
C Baty eee Mass of moisture-free stock 
Sonsistency of stock —— : 
uM Mass of suspension 
=. 
Re’ no. Pseudo-Reynolds Lb.-ft.” 
number Sec. ‘ 
(Lb. suspension)” 
Lb. moisture-free stock 
p Density of stock Pounds per cubic foot 
m Exponents of -term 9 yl 0 heer 
in Re’ no. 
n Exponent of C-term =) 4455. 
in Re’ no, 
5 ‘ae 2 
“ih Symbol representing Feet H20 Second 


AH; D/u?L Square feet 
K (AH;)max. for 100 ft. of ___ Feet 

pipe (Brecht and 100 feet pipe 

Heller data) 


V Velocity (after Peter- Svensk Papperstidn. 52 
son) 

S Consistency (after Svensk Papperstidn. 52 
Peterson) 
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defined an apparent viscosity and obtained a correlation 
of certain data from which a nomograph was prepared 
for quickly estimating the friction loss when handling a 
known pulp suspension in a piping system. Application 
of the nomograph to the Brecht and Heller data gave 
very unsatisfactory results in predicting head loss values 
when compared with the observed values. 


200 


H,=PIPE FRICTION LOSS —- FEET PER IOO FEET OF PIPE 


50 100 


& 1 2 5 10 20 
VEUOGCIiVa =a he eiPERASEG? 


Fig. 1. Friction loss vs. velocity for various consistencies, 
unbleached sulphite pulp—828 S. R. freeness, 5.90-incl. 
copper pipe after Brecht and Heller 


A further correlation which has some applications for 
sulphite pulp at low velocities was that devised by C. W. 
Peterson (11). That correlation makes use of a pseudo- 
Reynolds number, whose terms are Vp/S, the con- 
sistency term replacing the usual viscosity term. 
Peterson found that a diameter factor was needed which 
in turn was equal to the diameter of the pipe and there- 
fore the diameter dropped out of his correlation. The 
relationship yields head loss values which deviate by 
+35% from the observed head loss in the so-called 
laminar flow region. In the turbulent region, some- 
place beyond the first maximum in the head loss curve 
as presented by Brecht and Heller (7), Peterson claims 
(11), ‘‘the viscosity of the suspension equals that of the 
suspending medium and for these velocities the normal 
Fanning Friction Factor equation can be used.” Check 
calculations made using the Peterson correlation in the 
turbulent zone have not given head loss values in agree- 
ment with the observed experimental results of Brecht 
and Heller. 


DERIVATION OF A PROPOSED CORRELATION 


An inspection of the family of curves showing the 
head loss versus velocity in the pumping of unbleached 
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sulphite stock, as plotted by Brecht and Heller ci 
suggests that a correlation of the data should be possib] 
in the region through the first maximum and extendin, 
on to the first minimum in the curves. rt 

The first correlation developed in the course of thi 
investigation depended upon a knowledge of the va 
of the head loss, AH; at the first maximum in the hea 
loss curve (Fig. 1). The data were calculated an 
plotted on log-log paper with the coordinates, AH;D/wl 
versus u/D°-71K°-6 (Fig. 2), where K was the head loss 
at the first maximum, in feet of water for each 100 ft. 
pipe. The diameter exponent tended to reduce the dat 
to the narrow band of points plotted in Fig. 2. Thi 
correlation did not include a term for the pulp con. 
sistency. Neither could it be used to calculate heac 
loss without experimental knowledge of the AH max., (K) 
It did, however, suggest that the data could be reducec 
by using a pseudo-Reynolds number. 


The Pseudo-Reynolds Number and the Brecht and Helle; 
Correlation 


The inability at the present time to measure th 
viscosity of pulp suspensions and the fact that non 
Newtonian suspensions appear to have a varying 
viscosity depending on consistency, pipe diameter, anc 
pumping velocity prohibits the use of the dimensionles: 
Reynolds number. We propose to replace the vis 
cosity term in the Reynolds number with a consist 
ency term after the manner of Peterson (1/1). The re 


4 


LEGEND 


5.90% COPPER 
7.87” COPPER 
5.90” CAST IRON 


K ; 
Fig. 2. Correlation of Brecht and Heller data in which i 
equals the value in feet at the first maximum in the 

friction loss curve 


sulting group is not amenable to dimensional analys% 
Rather it is an empirical relationship which has practic 
application. We have given the group, Dup/C, th 
name, pseudo-Reynolds number, (Re’ number) since 
serves the same purpose in our correlation as the clas 
cal Reynolds number serves in the analysis of Ne} 
tonian flow systems. 


—_ 
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; The problem of the correlation of any set of consistent 

ta on head loss became simple once the concept of the 

udo-Reynolds number was developed. For any 
axperimental values of head loss in feet of water per 
100 ft. of pipe, flow velocity in feet second, pulp con- 
sistency, and pipe diameter it was possible to calculate 
AH;D/u*L = f and plot on fully logarithmic paper as 
the ordinate, with the corresponding Re’ number as the 
abscissa. The analysis of the Brecht and Heller data 
for unbleached sulphite pulp disclosed that for any 
given consistency and pipe diameter a series of points 
was obtained defining a nearly straight line on the log- 
log plot. For each consistency and pipe size another 
nearly parallel line was defined (Fig. 3). The correla- 
tion became more valuable when exponential terms 
were applied to the diameter and consistency terms. 
The Re’ number thus became D”up/C”. 

The consistency exponent was determined first, by 
plotting the Re’ number versus consistency at a con- 
stant value of the friction factor (Fig. 3). The relation- 
ship of Re’ number versus C was plotted on log-log 
paper at three friction factor values and lines drawn 
through the points. The average slope of the lines was 
determined to be 0.157 Multiplying the unexponential 
Re’ number by 1/C°-!*7 gave Dup/C}-57. The data 
were again calculated plotting the friction factor versus 


re 
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Due 
‘ig. 3. Step one in derivation of pseudo-Reynolds num- 
ber based on Brecht and Heller data 


he new Re’ number. This gave a plot of two nearly 
traight parallel lines, one for each pipe diameter (Fig. 
). Using the same technique as that employed in 
inding the exponent for the consistency the slope was 
ound to be 0.795. Multiplying Dup/C!-1*7 by 1/D°.7% 
ave the final Re’ number, D°?%up/C'-%", for the 
3recht and Heller data. 
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The data for unbleached sulphite pulp presented by 
Brecht and Heller for all consistencies and two pipe 
diameters were replotted using the above Re’ number. 
All the points for velocities up to about 10 ft. per sec. 
were found to fall in a narrow band on the log-log plot 
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Fig. 4. Step two in derivation of pseudo-Reynolds num- 
ber based on the Brecht and Heller data 


easily represented by a single straight line, relating 
friction factor to the Re’ number (Fig. 5). This curve 
makes possible the prediction of the head loss due to 
pipe friction, when pumping sulphite stock, with an 
accuracy of +7% for all consistencies and for velocities 
below a value in feet per second equal to the consistency 
in per cent raised to the 1.2 power. 


The Forrest and Grierson Correlation 


The correlation developed for the Brecht and Heller 
data was applied to the head loss curves of the Forrest 
and Grierson data (3). The data did not reduce to the 
narrow band displayed by the Brecht and Heller data 
(Fig. 6). In order to obtain a more concise grouping of 
the points the original data were subjected to the same 
mathematical analysis as the Brecht and Heller data. 
New exponents were obtained and the Re’ number for 
the Forrest and Grierson data for sulphite pulp became 
up/D°-4C1-87, while for groundwood the Re’ number had 
the terms and exponents, D®-*wp/C1-88,. Using these 
relationships the data presented a very close banding of 
the points through which a single straight line could be 
drawn, as shown, in the case of sulphite pulp, by Fig. 7. 
Each of these relationships holds within +25% for all 
pipe diameters, consistencies, and velocities presented 
in the data. 
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The Cameron Correlation 


The mathematical analysis was repeated using the 
Cameron (4) data for groundwood. The Re’ number 
for this set of data had the form, D°-°'wp/C?-*5. In this 
case the correlation did not result in the close banding of 
the points that was obtained in the previous sets of 
data (Fig. 8).. The relationship is good within +30% 
exclusive of consistencies below 1.8% moisture-free 
stock. For these low consistencies the correlation 
deviated progressively upward to +100% as the con- 
sistency decreased to 1.5%, the velocity increased from 
4 to 16 ft. per sec., and the pipe diameter increased from 
6 to 16 in. 
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Fig. 5. Correlation of Brecht and Heller data by use of 
pseudo-Reynolds number 


The derivation of the correlation for each set of 
friction loss data that has been reported could have been 
computed. It was believed, rather, that a single corre- 
lation should be established as the standard. The 
correlation based on the Brecht and Heller data was 
selected as that standard since that body of data showed 
the highest order of consistency within itself, indicated 
by the fact that the data points showed the least 
scattering. The correlation represented by the plot of 
Fig. 5 is the graphical expression of the equation 


AH;D D°-21up 
ape ale (Si) (1) 


Table I. Range of Application, Friction Factor Plot, 
Fig. 9, with Degrees of Accuracy Expected 


Data group mesons PRG 
Brecht and Heller, unbleached sulphite 8- 80 =e 
Forrest and Grierson, sulphite 6-120 25 
Forrest and Grierson, groundwood 10-150 £25 
Cameron, groundwood 20-200 +50 
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The family of curves in Fig. 9 resulted from corre- | 
lating the data of Brecht and Heller for unbleachec 
sulphite pulp, the Forrest and Grierson sulphite 
eroundwood data, and the Cameron groundwood 4 
using the Brecht and Heller Re’ no. D®-?up/C'-"* as 
abscissa on the friction factor plot. The accuracy 
indicated by the data in Table I. 


The Independent Variables, Stock, Temperature, F. aa 
and Pipe Roughness b 
The Brecht and Heller data present some limited ( 
results of their work on stocks other than unbleached | 
Ts | 

Table II. Effect of Stock on Head Loss, Variation from) 
Calculated Head Loss for Unbleached Sulphite 


ye 


Expected — 
Re’ number Correction deviation, — 
Stock range factor % i 
Unbleached sulphite 8-— 80 1.00 Sia 
Bleached sulphite 16- 64 ° 0.88 ++; 5 
Unbleached straw 16— 40 0.45 11 
Bleached straw 16— 40 0.90 + le 
Groundwood 16— 64 1.42 6g 
Cooked groundwood 16— 64 1.00 + 68 
Sulphate 16-100 0.90 +15 @ 
sulphite. Using the small amount of data presentec: 


the effect of stock upon the head loss has been analyzee 
and correction factors computed to correct the caleut 
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Fig. 6. Correlation of Forrest and Grierson data for untt 
bleached sulphite pulp using the Re! no. D°-? yp/C*"!)) > 
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lated head loss for unbleached sulphite to the head lo 
for other stocks. The deviation which may be expecte@ 
in the results has also been computed and the resullit 
compiled in Table II. 

The temperature coefficient in the computation 
head loss appears small from the data of Brecht al 
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Heller. Their data on stocks for both 4 and 5% con- 
sistency flowing through pipes of 5.90 and 7.87 in. in 
diameter showed that the average change in head loss 
with temperature was about !/s of 1% for each degree of 
temperature change. The range of temperatures 
studied was from 18 to 36°C. For both consistencies 
and both pipe diameters the friction factor was found to 
decrease as the temperature increased. 

The data relating freeness to head loss were limited 
to some studies by Brecht and Heller (/) and Nilson 
(10). The former reported on unbleached sulphite in 
which the 8.-R. freeness ranged from 210 to 820, and 
unbleached and bleached sulphate stock of freeness 
ranging from 190 to 860. Nilson presented data on 
unbleached sulphate only, over the range of freeness 
from 384 to 830. For the unbleached sulphite stock the 
variation of the friction factor was nearly uniform for 
any Re’ number increasing as the freeness value de- 
creased. The sulphate stock, both unbleached and 
bleached, showed varying effect of head loss with 
changes in freeness. At low Re’ number the head loss 
increased with decreasing freeness, but as the Re’ 
number increased, that is at higher velocities for a 
given pipe size and pulp consistency, the head loss 
variation with freeness decreased to zero. With 
further increases of the Re’ number the head loss varied 
directly with the freeness. The findings of Brecht and 
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Fig. 7. Correlation of Forrest and Grierson data for un- 

bleached sulphite pulp using a pseudo-Reynolds number 
derived from its own data 


Heller were substantiated by Nilson’s work using un- 
bleached sulphate stock. The data, which were avail- 
able, were so limited that it was not possible to incor- 
orate a freeness factor in the correlation. 
Pipe roughness is a factor in the head loss which is 
well known. However, data showing the relationship 
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are very limited. Brecht and Heller presented some 
data for a single pipe size and one consistency, whichi 
showed that for low Re’ number, around 10, the frictioni 
factor was the same for both copper and cast iron pipe. 
As the Re’ number increased with increasing velocity 
the friction factor for cast iron pipe fell below that for 


0001 
; 1 Te a 2 3 45678900 2 3 4567890 
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Fig. 8. Correlation of Cameron data for groundwood pulp 
using a Pseudo-Reynolds number derived from its own 
data 


copper pipe until at Re’ number of 100 the factor for 
cast iron was about 84% of that for copper pipe. 


APPLICATION OF THE PROPOSED CORRELATION 


The calculation of the head loss which may be ex- 
pected in a pipe-line transporting pulp stock requires 
only the substitution of the values for the variables, 
pipe diameter expressed in feet, flow velocity in feet,per 
second, and pulp consistency in per cent moisture-free 
stock in the Re’ number expression. The numerical. 
value of the Re’ number fixes the friction factor f. The 
relationship AH;D/u?L = f, solved for AH; gives the 
frictional head loss in feet of water per 100 ft. of straight; 
pipe. . 
Illustrative example: What head loss will result when a 4%, 

consistency unbleached sulphite stock is pumped- through 

100 ft. of 8-in. pipe at a velocity of 5 ft. per sec.? 


Solution: 
8 0.2 
(3) x 5 X 62.4 
Re’ no. = — “qi 
f, at Re’ no. of 58 = 0.0052 (plot Fig. 9) 


_ 0.0052 X 5? X 100 
ss 0.666 


The Brecht and Heller curves show 21.8 ft. 


= 58 


= 20 ft. 


AH; 


333° 


If we wished to use the Forrest and Grierson data the 
friction factor would be 0.0085 instead of 0.0052 (read 
from the Forrest and Grierson curve on Fig. 9) and 


= 0.0085 x 57 100 25 5, 
0.666 


The observed head loss shown by the Forrest and 
Grierson curves would be 48 ft., the calculated value 
being 25.5% low. 
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Fig.9. Plot of the friction factor “‘f’’ vs. the Re! 
no. **D°.2% yp /C}-57? for the data indicated 


If instead of unbleached sulphite we wished to predict 
the head loss for groundwood of the same consistency 
we would correct the calculated value by the factor 1.42 
(Table IT). The Cameron curves for groundwood 
show, by interpolation, the head loss would be about 37 
ft., whereas the calculated value would be 28.4 ft. 


The correlation based on the Brecht and Heller data 
lends itself nicely to solution by means of two nomo- 
graphs. The first evaluates the Re’ number when the 
pipe diameter, velocity, and stock consistency are 
known. The second nomograph is entered using the 
friction factor read corresponding to the Re’ number 
previously determined. By properly joining the fric- 
tion factor with the velocity, noting the intersection of 
the joing line with the reference line, and finally 
joining this point with the diameter scale the head loss 
is obtained with an accuracy of 95% or higher, com- 
pared with the result obtained by detailed calculation. 


DISCUSSION OF RESULTS 


The correlation of any considerable body of data in- 
corporates into the correlation the inexactnesses within 
the data itself. There is no basis for questioning the 
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accuracy of any of the data used in this study. 
differences which exist in the numerical values of hea 
loss are believed to be due to variations in the physica 
arrangement of the test equipment use in obtainir 
the data. ‘” 


The correlation based on the Brecht and Heller da a \ 


was made the basis. for the over-all correlation since i 


plotted all the various data more closely than any oth er 4 


single correlation. 


The Forrest and Grierson, and the Cameron data | 


plotted on the Brecht and Heller coordinates, show vi 
definite trends 


that 55% of all points fell outside the deviation zone. 


The points to the left of the zone represented head loss : 


curves for low consistency stocks flowing at low veloci- 
ties. The most widely scattered points here repre- 


sented the largest pipe sizes and the lowest velocities § 
for any given consistency. Conversely, the scattered j) 
points to the right of the deviation zone represented } 
high consistency stocks, and high velocities Also the } 
most widely scattered points represented the smallest { 


pipe sizes and highest velocities for any given consist- 
ency. In general it may be stated that the points of 


wide deviation represent conditions which are generally 


practiced in the transportation of pulp suspensions. 


In a similar manner the Forrest and Grierson data for 
unbleached sulphite stock showed 40% of the points 
falling outside a +25% deviation zone. 
combination of conditions as those given above applied 
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Fig. 10. Friction factor plot for pulp suspensions 


to the most widely scattered points; that is, pointi 
representing low consistency stocks flowing in larg¢ 
pipes at low velocities were again to the left of the zon¢ 
while those representing high consistency stocks flowin 
in small pipes at high velocities were to the right of thd 
zone. 


The Forrest and Grierson data for groundwood wer(|— 
more Closely grouped than either the Cameron grounds 
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When a standard deviation of + 25 4 
was applied to the Cameron data points it was found | 


The same ( 


. TARPS 


is 


@ 


| 
. 
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: or the Forrest and Grierson sulphite. Only 22% 


* 
' 
) 


of the data points fell outside the +25% deviation 


zone. The scattered points showed the same pattern of 


conditions as did the previously discussed data. 


The correlation of the stock flow data that has been 
proposed as. a method of computation of frictional head 
loss could not justifiably be used outside the range of 
conditions covered by the data from which it was de- 


‘rived. It likewise would yield the best results when 
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sistency stocks. 


coupled with the experience of seasoned hydraulic 


engineers. 
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Fig. 11. Friction head loss nomograph for pulp suspen- 
sions flowing in pipes based on Brecht and Heller data 


The proposed correlation is suggested for the compu- 
tation of frictional head loss in transporting high con- 
While these consistencies have not 


‘been included in the data studied, inspection of the Re’ 
‘number for such stocks flowing in large pipes shows 


them to be small, 25 or less, and in the upper region of 
the friction factor plot. 


In this region all the data 


analyzed showed less scattering than in any other 


section of the plot. 


TAPPI 


The authors will be extremely in- 
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terested in obtaining data on the frictional loss for such 
stocks to check against the correlation. 


CONCLUSIONS 


An analysis has been made of various data on the 
frictional head loss encountered in pumping pulp stocks 
through pipes. Based on this analysis, a correlation.of 
data has been proposed which relates a friction factor to 
a pseudo-Reynolds number by the expression 


AH;D D°2up 
ci = ii —? CH) (Sn2) 


in which the consistency term has replaced the 
conventional viscosity term. 

The proposed correlation can be used for the compu- 
tation of frictional head loss of various pulp suspensions 
flowing in pipes. The range of application covers the 
conditions of consistency, velocity, and pipe size 
generally practiced in the industry 

The correlation is presented for the purpose of 
establishing a standard basis for computing the fric- 
tional head loss for pulp suspensions. It incorporates 
the differences found in the data studied. It is not 
presented as a completed work but rather as a back- 
ground upon which 4 more exact method can be estab- 
lished when data are available which will make possible 
such a correlation including additional variables such 
as, for example, stock freeness and temperature. 
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Product from the Destructive Distillation of Douglas- Fir 
Lignin | 


T. L. FLETCHER and ELWIN E. HARRIS é 


, Pienin obtained as a residue in the hydrolysis of Douglas- 
fir sawmill waste was pyrrolyzed at 400 to 445°C. in about 
7:5 hr., yielding 53 to 64.6% of char, 15 to 25% of aqueous 
‘distillate, a settled tar, and gases. Settled and dissolved 
tar was removed from the aqueous distillate and separated 
into organic acids, phenolic compounds, and neutral oils. 
Nine organic acids and 11 phenolic compounds were 
fractionated and identified. Pyrrolysis of wood-sacchari- 
fication lignin offers a means for producing high yields of 
char which can be briquetted or activated. It also provides 
‘a’ source of organic acids and phenolic compounds with 
potential value in plastics or organic intermediates. 

“A LIGNIN residue remains when the carbohydrate 
portion of wood is hydrolyzed to sugar. Since there is 
‘no profitable large-scale use for this residue it is es- 
sentially a waste product. To obtain information that 
might indicate some means for utilizing lignin from 
wood saccharification, the lignin residue from the acid 
hydrolysis of Douglas-fir sawmill waste was dried and 
‘subjected to destructive distillation at atmospheric 
pressure. A high yield of char, an aqueous distillate, 
‘and a settled tar were produted: Analyses of the dis- 
tillation products are presented in this report. 

“In addition to this work at the Forest Products 
Laboratory, several other investigators have distilled 
lignin and studied the products. The most significant 
‘work was that of Bridger (7) who distilled alkali lignin 
from corncobs. 


PROCEDURE AND MATERIALS 


External heating of a retort packed with dry lignin 
at 430° C., the first distillation procedure tried, pro- 
duced poor heat transfer through the lignin which was 
a fine powder. After 13 hr., the temperature of the 
lignin in the interior was raised to only 180°C. 

Three methods were tried to obtain better heat 
transfer. In one method, the lignin was made into 
‘pellets or small briquettes in which form it was easily 
carbonized. In the second method, mechanical pres- 
sure was applied to the lignin during the carbonization. 
This method gave satisfactory distillation and also a 
‘dense charcoal. In the third method, copper tubes 
‘were welded lengthwise in the basket-in which the 
fignin was placed in the retort, and the lignin was 
packed around the tubes. Heat penetrated throughout 
the lignin by means of the tubes, and a uniform dis- 
tillation resulted. The third method of distillation was 
used to produce the data in this report. 

Lignin residues containing 13 to 38% of cellulose 
were destructively distilled. Some of the lignin sam- 


T. L. Frercuer and Exwin E. Harris, Chemists, Forest Products Labora- 
tory}; Forest Service, U. S. Department of Agriculture, maintained at Madi- 
son, Wis., in cooperation with the University of Wisconsin, 
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ples were washed with water. Others were unwashed | 
and contained 1 to 2% of sulphuric acid. Table I) 
gives the results of the distillation. The yield of char, 
decreased with increase in cellulose content and wasi 
less with washed samples than with unwashed samples. 
Distillation was at a uniform rate and produced a dis- 
tillate consisting of an aqueous layer, a settled tar, and 
noncondensable gases. 


EXAMINATION OF PRODUCTS 


Char 


Analysis of the char from the various runs showed iti 
to be a uniform product. Unwashed samples gave 
char containing 0.05% of sulphur, compared to 0.02% 
of sulphur in the char from washed samples. Other 
values for the char were: volatile products, 12.7 to; 
13.5%; fixed carbon, 83.7 to 84.8%; and ash, 0.2 to: 
0.7%. The char was a fine powder. 


Aqueous Layer 


Preliminary analysis of the aqueous distillate by con- 
ventional methods for the analysis of wood distillates 
showed the presence of 0.3 to 0.5% of methanol, 0.15 te 
0.25% of acetone, 0.14% of formic acid, and 0.2 to 0.4% 
of acetic acid, based on the weight of the dry lignini 
Preliminary treatment of the settled tar showed the 
presence of phenol, o- and p-cresol, guaiacol, 2,44 
xylenol, and substituted guaiacols (4). ’ 

Since several products were distributed between the 
aqueous layer and the settled tar, the aqueous layer wae 
separated into its constituents, as shown in Fig. 1. The 
total settled tar plus the tar from the aqueous layen 
amounted to 9% of the lignin. 


Heavy Settled Tar 


Low-boiling products were removed by distillation 
from the heavy tar. These products were dissolved in 
neutral ethyl acetate and were separated by sodium 
bicarbonate into an acid fraction and a neutral frac 
tion. The two fractions were added to similar product 
from the aqueous layer. 

Preliminary tests to fractionate the high-boiling ta’ 
indicated a tendency to decompose. It was though) 
that decomposition might be catalyzed by the presenc: 
of bituminous compounds. To remove such co 
pounds, the tar was extracted in a continuous liquis! 
extractor with low-boiling petroleum ether. Only |) 
small residue of insoluble material remained. 

When the petroleum-ether solution was cooled, | 
product crystallized from it. Refrigeration broughii 
down another crop of crystals. The crystals were re 
moved by filtering and, on recrystallization, were sho 
to be a mixture of fatty acids and waxes found pre 
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Table I. Results of Destructive Distillation of Douglas-Fir Hydrolysis Residues. 


Maxi f 
Se ete nn aa temperature «ne Agusrus Soh i 
R 7 ee rahe distillat 
eer ae of ne: of seme ripe ses ibe ta is oe ere a - Chan : Te gsr \ 
m 2 39.6 13.6 1.29 400 ¢ , 
: 9 8.3 Bt .2 25.6 64.6 14.2 4 
Ze ape sate 1.29 420 7.5 8.34 23.5 22.6 63.9 12.8 
5 36 J< 349 0 410 7.5 7.95 25 og 18.6 59.0 (15.8 
6 31.6 20.0 400 7.2 9.56 26.5 20.4 56.6 16.9 
7 27 I< a 1.29 445 7.5 6.66 22.2 19.2 63.8 14.0 . 
0 0 435 7.5 8.24 30.4 14.5 53.3 16.37 


_ * Aqueous distillate corrected for moisture in s l 
6 Gases and mechanical loss. ere 
¢ Sample was washed with water to remove acid. 


‘viously in the bark and lignin residues of Douglas-fir 
(3). Addition of the filtrate, or petroleum-ether 
solution of tar, to an excess of cold methanol precipi- 
tated more crystals. These crystals were collected, 
washed with cold methanol, and recrystallized from a 
mixture of petroleum ether and methanol. The prod- 
uct was a white crystalline wax melting at about 70°C. 

It represented 5.5% of the heavy tar, or 0.5% of the 

original lignin. The Douglas-fir lignin prior to dis- 

tillation contained 4.6% of the wax. 


x 
EXTRACT WITH 
LOW-BOIL ING YOLA wWAreR epee ee 
PRODUCTS (200ED TO Low DISCAR: | ee 
BOWMNG WATER-SOLUBe 
PROOUCTS FROM TAR, OLY OF ALTS ETHYL ACETATE 


SOLUTION OF TARS 
! 
DISTILE 


RESIDUE OF TAR 
ACIDS (ADDED TO 
SETTLED TAR) 


Fig. 1. Separation of constituents of the aqueous layer 
from the pyrrolysis of Douglas-fir lignin residue 


After removal of the wax, organic acids and other 
water-soluble products were removed from the solution 
of the tar by countercurrent extraction with a 5% 
solution of sodium bicarbonate. Methanol and other 
low-boiling products were removed from the sodium 

bicarbonate extract by fractional distillation, and the 
residue containing organic acids was combined with the 
acid fraction from the aqueous layer. 
_ The residual tar from the extraction of organic acids 
was diluted with an equal volume of petroleum ether 
_and extracted three times with a 50% solution of sodium 
_hydroxide mixed with 2 volumes of methanol (4) to 
-remove phenols. Petroleum ether was used to remove 
‘neutral oils dissolved by the alcoholic sodium hydroxide 
solution. Sixty per cent of the residual tar was alkali 
soluble, representing 5.4% of the lignin, When a sam- 


Table Il. Organic Acids Obtained from the Pyrrolysis of Douglas-Fir Lignin 


ple of the tar was extracted with a 10% solution of 
alkali, only 35.5% of the tar dissolved in the alkali. 

The alkaline solutions of phenols from the three ex- 
tractions were combined and acidified, and the phenols’ 
were separated from the water layer. The mixture of. 
phenols was steam distilled to remove the steam-vola-: 
tile phenols. About 60% of the mixture was volatile. 
and designated as steam-volatile phenols. i 

The residue from the steam distillation was diluted 
with petroleum ether and extracted several times with a 
saturated borax solution to remove the polyhydroxy 
phenols, according to the method of Burke and Caplan 
(2). Twenty-five per cent of the nonsteam-volatile — 
pbenol mixture was extracted by the borax solution. 


‘The borax solution was acidified, and the phenolic 


substances were taken up in ethyl ether and dried over 
anhydrous sodium sulphate. The products were des- 
ignated as catechols. 

When the petroleum ether was removed from the oils 
left after removal of the polyhydroxy phenols, a vis- 
cous, dark-brown oil was obtained. This oil residue 
showed only a trace of catechols when tested with lead 
acetate. It was designated as nonsteam-volatile phe- 
nols. 

A flow diagram of the fractionation of the settled tar 
is shown in Fig. 2. 


EXPERIMENTAL PART 


The various fractions were subjected to fractional 
distillation as follows: 


Low-Boiling, Water-Soluble Neutral Compounds 


The low-boiling, water-soluble products from the 
settled tar and the aqueous layer were combined and 
fractionated. Fraction I, representing about 0.7% of 
the lignin, boiled at 45 to 60°C. and was identified as 
acetone. Fraction II, representing about 1% of the 
lignin, boiled at 60 to 70°C. and was identified as 
methanol. Higher-boiling fractions, representing 
about 1% of the lignin, contained methylethylketoneand’ 
unidentified products. G2! 


Distilling range, 
°C” 


Yield from 


Melting point of — 


Product fraction, % Characterized as derivative, °C. 
Formic acid 100-101 p-Bromphenacy] ester 140 
Acetic acid 110-120 p-Bromphenacy] ester 84.5-85.5 
Propionic acid 76-81 at 50 min. p-Bromphenacy] ester 63 .0-63.5 
n-Butyric acid 89-94 at 50 mm. p-Bromphenacyl ester 62 .5-64.0 
n-Valeric acid 110-111 at 50 mm. eco a cwnegeh caer em 

: : -Bromphenacy] ester all 
n-Caproic acid 124-128 at 50 mm. LieCuprouaae 99 .5-100.0 
n-Enanthic acid 141-142 at 50 mm. p-Bromphenacy] ester 69-70 
n-Caprylic acid 133-134 at 20 mm. r p-Bromphenacy] ester 65-66 

135-136 at 10 mm. Benzoic acid 121.5-122.5 | 


Benzoic acid 


TAPPI December 1952 Vol. 35, No. 12 


oo» 


537 


Table I. Steam-Volatile Phenols Obtained from Pyrrolysis of Douglas-Fir Lignin (3.2% 


Product ‘ cee rae aes | Characterized as derivative, °C. 
61 at 6 mm. 9 Aryloxy acetate 97-99 
Forel 66-70 at 5 to 6 mm. 4. Aryloxy acetate ee 2 
-Cresol 77-78 at 5 to 6 mm. 1 Aryloxy acetate 136.0-138. 
B Aryloxy acetate 115-117 
Guaiacol 78-80 at 5 to 6 mm. 20 3,5-Dinitrobenzoate 139. 5 1 40. 0 
— to 6 mm, 6 Aryloxy acetate e ode 
2,4-Xylenol 82-86 at 5 to 6 mm eo etal e ois 
4-Methylguaiacol 86-87 at 6 mm. 28 3,5-Dinitrobenzoate 92.0-92.5 | 
97-98 at 6 mm. 13 3; ”5-Dinitrobenzoate — 
Peo eyinncacol 100 at 4 mm. 2.6 3, 5-Dinitrobenzoate 114.5-116.0 
Cy re en arr ne A fem Bek pe gt elie Ne ehonee ove 


RESIGIIOTATIGCIOSSES) yey Scie titerepers 


$ 


of the Lignin) 
Melting point of 


Organic Acids 


Sodium bicarbonate solutions of organic acids ex- 
tracted from the aqueous layer and from the settled tar 
were combined and evaporated to about one-fourth of 
the original volume in a tubular glass evaporator, 
acidified, and extracted with ether. The total acid rep- 
resented about 1% of the weight of the lignin, of which 


SEnCee. TAR AND Las atte 
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| 


I | 
INSOLUBLE SOLUTION OF TAR 


RESIDUE 
(OISCARO) COOL TO -20° ¢. 
! 1 
SOLUTION OF TAR 
(MIXTURE OF FATTY ACIOS | 
AND WAX) (5.5% OF TAR) EXTRACT WITH SODIUM 
BICARBONATE SOLUTION 
| 
ORGANIC ACIDS ACIO-FREE TAR 
AND OTHER WATER- 
SOLUBLE | PRODUCTS AOD PETROLEUM ETHER 
« DISTILL EXTRACT WITH 50 % AQUEOUS 
SOLUTION OF SODIUM HYDROXIDE 
iF IN 2 PARTS OF METHANOL 
LOW-BOILING VOLATILE SOLUTION OF 
PRODUCTS..(AQD TO ORGANIC ACIDS ] 
SIMILAR FRACTION SOLUTION OF TAR NEUTRAL OILS 
FROM AQUEOUS LAYER) ACIDIF'Y ACIOS IN SODIUM (ABOUT 23% 
(ABOUT 2% OF TAR) HYDROXIDE AND 
: EXTRACT WITH ETHER METHANOL (60 
| ; OF TAR) 
WATER LAYER ETHER SOLUTION OF ORGANIC ACIDIFY 
(DISCARD) ACIDS (CONTAINS SOME EXTRACT 
CATECHOLS) (ABOUT 10% OF TAR) STEAM DISTILL 
| 
FRACTIONATE BY DISTILLATION 
» [ 
( ¥ STEAM-VOLATILE PHENOLS NONSTEAM-VOLATILE RESIDUE 
(36 % OF TAR) AOD PETROLEUM ETHER 
{ EXTRACT WITH SATURATED 
! FRACTIONATE BY DISTILLATION BORAX SOLUTION 
BORAX SOLUTION WONSTEAM-VOL ATILE 
OF CATECHOLS PHENOLS 


(6% OF TAR) 


Fig. 2. Fractionation of settled tar 


amount about 60% was contained in the settled tar. 
The mixture of acids was fractionated by distillation, 
and the products shown in Table II were identified. 


Steam-Volatile Phenols 


Steam-volatile phenols, representing 36% of the total 
tar, or 3.2% of the lignin, were separated by fractional 
distillation. Eight products were identified, as shown 
in Table IIT. 


Catechols 


Phenolic substances, representing 10% of the total 
phenolic substances in the settled tar, were extracted 


Table IV. Catechols in the Tar Obtained from Pyrrolysis of Douglas-Fir Lignin 


- bonate. The phenolic substances extracted from the 


from the nonsteam-volatile phenols by a saturated 
borax solution. Some catechols were present with the 
organic acids extracted from the tar by sodium bicar- 


nonsteam-volatile phenols were taken up in ether and 
dried with anhydrous sodium sulphate. The dried 
ether solution was subjected to fractional distillation, 
as shown in Table IV. 

About 40% of the substances remained as a high 
boiling tar that decomposed on further heating. 


Nonsteam-Volatile Phenols 


After steam distillation of the phenolic fraction and 
extraction of the nonsteam-volatile residue with sodium 
borate, about 30% of the phenols remained as high- - 
boiling products. Attempts at distillation indicated 
no identifiable products; attempts to produce solid de- - 
rivatives were unsuccessful. 


Neutral Oils 


About 23% of the total tar was insoluble in alcoholie 3 
sodium hydroxide solution. These neutral oils con- - 
tained hydrocarbons, hydroxy compounds, and com- 4 
pounds that reacted with 2,4-dinitrophenyl hydrazine, ; 
but no products were dlenthod: 


CONCLUSIONS 


The high yield of char with a low ash content result- - : 
ing from the destructive distillation of lignin promis] j 
a use for the lignin resulting from wood saccharification, | 
This char can be briquetted or pressed in various shapes © 
for uses requiring large pieces or activated for use as a i 
purifying agent. 

Forty to fifty per cent of the lignin is converted during : 
the pyrrolysis to volatile products consisting of gas, i 
water, and organic products. The gas and water rep- - 
resent ultimate decomposition products. The various ¢ 
distillable organic products have potential value for i} 
plastics or organic intermediates. A study of these ¢| 
products may produce information leading to their! 
utilization and indirectly throw some light on ee 
structure of lignin. 

The production of methanol in the distillation ofl 
lignin is low, compared with the methoxyl content, and|} 


Distilling range, 
°C”. 


Product Characterized as Ment Oe 
Catechol (50% of fraction) 131-135 at 15 mm. Catechol 102.5-104.0 
Diacetate 5-63 .0 
4-Methylcatechol 140-150 at 15 mm. 3,5-Dinitrobenzoate oo 
nol 152-155 at 15,mm. Carbanilate 157-159 
-n- ropyleatechol ; ; 160-163 3,0-Dinitrobenzoate 78-80 
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probably consists of methanol that survives the pyr- lose are the source of the acetic acid in wood distillation. 

rolysis. The methoxyl content not isolated as meth- , 

anol or methoxy derivatives was assumed to be con- LITERATURE CITED 
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Diaphragm Error and Testing Rate in the Paper Bursting 
Test 


F. T. CARSON and VERNON WORTHINGTON 


The diaphragm error can be virtually eliminated by (1) (1, 2). More recently Tuck and Mason (3) have re- 
selecting rubber diaphragm material no thicker than is ported on factors that influence the rate of testing and 
necessary for the range of papers to be tested, (2) bringing the behavior of gages. The investigation reported 
the diaphragm as close as practicable to the paper, and herein has been concerned chiefly with reducing the’ 


(8) installing it with adequate slack. A method of eval- 
uating the diaphragm error is described: the space be- 
tween diaphragm and paper is filled with liquid, a very thin 


error associated with the diaphragm and with working 
out practical, unequivocal means of fixing the rate of 


film of rubber is laid over the liquid and sealed with grease testing. 

under the edges. Tests with this arrangement in compari- IAP 

son with normal tests afford a good indication of the dia- Soe D cee Ng eae . 

phragm error. To determine the rate of stressing the In the bursting tester the rubber diaphragm is used to 
paper, the gross rate of displacing liquid must be supple- prevent direct contact of the hydraulic liquid with the 
mented by an “‘apparatus constant,”’ evaluated in terms of specimen. While it is desirable that the diaphragm in- 
the yolume of liquid displaced in the apparatus, exclusive terfere as little as possible in the transfer of pressure — 
tne yolume’of the paper dome, through the middle from the liquid to the specimen, it has seemed necessary 
half of the pressure range of the gage used. A height gage, to use rubber of sufficient thickness to insure against 
useful in routine assessment of the diaphragm installa- bursting the diaphragm when testing certain kinds of 


tion, and an air trap, useful in deairing gages, are de- 


Tee ny and illustrated strong papers that give way in a small area. When 


this kind of failure occurs, a thin diaphragm may sud- 
denly develop a weak fingerlike projection extending 
for some distance through a small rupture in the paper, 
especially if there is air in the system that expands 
when the pressure is released by the bursting paper. 

In the design of the tester the diaphragm is put in as a 
disk of rubber clamped under a portion of the fixed 
(lower) clamping plate and is below the clamping plane 
of the paper by !/s to !/, in. In order to expand the 
paper enough to burst it, the rubber disk must be ex- 
panded through the lower orifice to reach the paper, 
and then beyond as much as the paper stretches. The 
height of the rubber dome may therefore sometimes be 
as much as °/s in. Rubber thick enough to insure 
against dangerous ballooning when the paper bursts: 
may, by having to stretch so much, adds appreciably 
to the pressure developed. Hence the true bursting 
pressure of the paper may be somewhat less than that 
registered on the gage. 

It is quite common to assess the diaphragm error as 
Some years ago the Bureau made a study of some of the pressure remaining after the paper has burst. If 
the factors that influence the bursting-strength test the tester is stopped immediately after the specimen 

bursts, the clamp released, and the paper removed, the 


ee washinston, DO. Same ok diaphragm will stand somewhat above the clamping 


Tue long-standing popularity of the bursting 
test must be ascribed to the ability of the test to evalu- 
ate in one simple operation a composite of strength, 
stretch, flexure, and toughness. This composite value 
correlates well in experience with many uses of paper 
that combine these characteristics in a complex man- 
ner difficult to evaluate otherwise. The test is ar- 
bitrary in nature, and the measurement is a good ex- 
ample of a property defined by the method of meas- 
urement. The principle involved is very simple. 
Paper is clamped between two concentric annuli; hy- 
draulic pressure is applied so that the paper expands 
domewise through the orifice in one annulus until it 
bursts. A maximum-reading pressure gage shows the 
bursting pressure. In addition to the strength of the 
paper, the bursting pressure depends on a number of 
design factors, such as the size of the bursting orifice, 
the effectiveness of clamping, and the manner and rate 
of applying the hydraulic pressure. 
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plane of the paper and some pressure will usually be 
shown by the gage. This residual presstre i is sometimes 
several pounds per square inch, and is often looked upon 
as a measure of the diaphragm error. However, if 
there is air in the system (and there usually is), the 
pressure is not relieved to the extent assumed and the 
diaphragm expands considerably beyond the position 
occupied at the instant the paper bursts. The dia- 
phragm pressure obtained in this way is usually con- 
siderably greater than the actual diaphragm error. 

The following method will give a much better evalua- 
tion of the diaphragm error. Select typical papers 
representing the range of bursting pressures of interest. 
Make at least 20 tests on each, separating the test areas 
enough to allow a second set of tests to be made on the 
contiguous areas. Remove the upper, movable clamp- 
ing plate. Retract the diaphragm below its clamping 
plane and fill the orifice above it with water, level with 
the top of the fixed clamping plate. Apply petrolatum 
or other grease to the top of the plate and lay over it a 
piece of very thin sheet rubber (0.002-0.003 in. thick, 
if available), working out air bubbles until the rubber 
film makes good contact with the water. Air bubbles, 
when present, show through the thin, translucent rub- 
ber. The grease film will help keep the rubber in 
place and prevent water from creeping out under it. 
Replace the upper clamping plate and retest the same 
papers as before on the contiguous areas reserved during 
the first set of tests. In these tests the thin rubber 
film will offer negligible resistance in stretching to form 
the dome, while the regular diaphragm below the water 
will not fill out enough to stretch at all. Hence the 
diaphragm error will be virtually zero. The difference 
in the two sets of tests, between the two averages for 
each paper will be indicative of the diaphragm error. 
During the second set of tests do not release the clamp 
until after the pressure has been relieved. Otherwise 
the water will be forced out under the rubber film. 

The magnitude of the diaphragm error will depend 

on the type and thickness of the rubber, on the distance 
between the diaphragm and the paper specimen, and 
on the manner of putting in the diaphragm (whether 
tight or loose). Usually the last-mentioned factor is 
the most important. 
_ The diaphragm error can be reduced by putting the 
diaphragm as near as practicable to the paper. On 
most old bursting testers the lower clamping plate is 
probably nearly '/, in. thick near the orifice. This 
thickness of plate intervenes between the diaphragm 
and the paper. On newer testers this distance may 
have been reduced to '/s in. The thinner plate is 
preferable wherever it can be used. In testing very 
strong papers, however, it may be necessary to use the 
thicker plate to help prevent slipping of the specimen 
in the clamp, but it should not be used for bursting 
pressures below about 50 p.s.i. 

The diaphragm error can be further reduced by put- 
ting the diaphragm in with some slack. This can be 
done fairly easily if the entire underside of the rubber 
disk is wetted with the hydraulic liquid before it is put 
in place. Not only will there be less chance of trapping 
air bubbles under the disk, but when clamped down, 
the rubber disk will pucker enough to allow it to round 
out under the paper during a test without stretching 
appreciably. A slack diaphragm fastened under the 
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Table I. Effect of Manner of Installing Diaphragm U 
the Thick (7/::-In.) Diaphragm Plate on Bursting Stren. 


of Papers 
A, B, (B—A)/A C, (C—A)/A_ D, oA } 
Paper p.s.1. p.s.t. X100,% p.s.t. X100, % p.s.1. X100, % 
Rope manila 70 70 0 68 — $7.68 er 
ha 39 40 Soo 0 * 39 


Newsprint Ou5=) Ors SMO F 3 Lele Sear) 
Papertowel 2.9 4.4 52 Di 97 6.9 
Tissue 2.8 3.2, 14 3.5 25 4.9 


A: Bursting pressure with 0.002-in, diaphragm on top of diaphragm 
late. 
a B: Bursting pressure with 0.030-in. diaphragm, very slack, under dia r 
hragm plate. { 
> GC: Bursting pressure with 0.035-in. diaphragm, slack, under-diaphragm) 


late. 
; D: Bursting pressure with 0.035-in. diaphragm, little slack, under dia-; 
phragm plate. bs 


thin clamping plate will produce little diaphragm err 
in the testing of ordinary papers. | 

For the range of bursting pressures from 10 or 15 
p.s.i. to 200 or 250 p.s.i. the ordinary rubber diaphragm) 
having a thickness of about 0.035 in., which is common] 
used with the tester, is adequate if put in with some) 
slack. A somewhat thinner diaphragm would probablyp 
do quite as well for Lacs most papers. For the ranger 
below 10 or 15 p.s.i., however, a fairly thin diaphragmh 
such as dental dani should be used, also put in with somel) 
slack, and the thin clamping ae must be used. 

Table I shows the results of bursting tests of ae 
kinds of paper. Column A represents tests madel 
without diaphragm error by the method described in 
the section above, in which a very thin diaphragm (0. 002) 
in. thick) is used, initially in contact with the paper.) 
The remaining tests were made with diaphragms 
0.030—-0.035 in. thick put in with varying amounts of 
slack. Column B represents tests made with a very 
slack diaphragm. Column C represents tests made with: 
the diaphragm moderately slack. Column D repre} 
sents tests made with a diaphragm having as little 
slack as possible. The percentage difference by which 
the results in each column differ from the corresponding: 
results in column A is also shown. This difference is €/ 
measure of the diaphragm error. A thick clamping’ 
plate was used to emphasize the differences. There 
is not much difference in the results for the strongei| 
papers—only about the normal differences attributable 
to the variation in the paper. The weak papers show] 
progressively greater diaphragm error as the diaphragm 
becomes less slack. 

Table IIT shows results for the same weak papers! 
tested with a diaphragm of dental dam fastened undew! 
the thin (1/s-in.) clamping plate (column B) in com#/! 
parison with tests made as in column A of Table I. | 

It is entirely feasible to require the diaphragm erro‘! 
to be negligibly small, since there is a method for deter’ 
mining it. There seems to be no point in specifying 
rigorously the thickness of the rubber to be used. I) |i 


Table Il. Effect of Thin Diaphragm in Improving Burst| 
ing Strength Tests on Weak Papers 
ws B, (B — A)/A 
Paper 3 =s p.s.t. p.8.4. X 100, % 
New sprint 9.3 9.4 1 
Paper towel 3.0 Seal | 3 
Tissue 3.0 2.9 =3 


oe Bursting pressure with 0.002-in. rubber disk on top of diaphragi!) 
plate. 
B: Bursting pressure with 0.009-in. (dental dam) diaphragm und¢«) 


1/s-in. clamping plate. 
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s sufficient to designate an upper limit to prevent use 
unnecessarily bulky material, and to recommend the 
approximate thickness of rubber which experience has 
‘shown to be adequate for use in a given range of burst- 
ing pressures. 


Diaphragm Material 


_ Different kinds of rubber that may be available for 
use as diaphragms may have different stretch charac- 
teristics. It is desirable when practicable to use a 
Jow-modulus rubber to minimize the diaphragm error. 
But it is not essential, since this factor can usually be 
subordinated to others, such as thickness of the rubber 
chosen, the amount. of slack allowed, and the distance 
between the diaphragm and the paper specimen. 

Natural rubber has always been used as diaphragm 
material for bursting testers. While oil is the liquid 
medium most used in hydraulic apparatus it is not 
compatible with natural rubber. Glycerol has been 
used chiefly in bursting testers. The less viscous 
ethylene glycol has recently been recommended (3) 
chiefly because it is easier to fill the gage tube with it 
than with glycerol. Since oil is commonly used in 
the piston-type apparatus for calibrating gages, it 
frequently finds its way to the diaphragm which, if 
made of natural rubber, may be weakened and distorted 
thereby. Oil is a better lubricant than the glycols, 
and a thin oil would even more easily replace air in 
the gage tube. If an oil-resistant synthetic rubber, 
having sufficient durability, were used as diaphragm 
material, oil could be used as the hydraulic liquid in 
the bursting tester, with the attendant advantages 
mentioned. 

The pressure required to raise the diaphragm alone 
to a height as great as any likely need can be used as a 
helpful guide to a diaphragm installation that will 
result in little or no diaphragm error. A paper with 
about 6% stretch at failure in the machine direction, 
which is substantially more stretch than most papers 
have, would rise in the bursting test to about 5 mm. 

3/1, in.) above the clamping plane of the specimen. 
If the pressure required to raise the diaphragm alone to 
this height is not more than one tenth the bursting pres- 
sure of the paper to be tested, and not more than 5 p.s.1. 
in any case, the diaphragm error will generally be negli- 
gibly small. 

A convenient gage to aid in making this test is shown 
in Fig. 1. It is made of two blocks 5 mm. thick con- 
nected by a U-shaped spring, and is designed to cling 
to the movable clamping plate with the two blocks 
between the plates. Apply pressure to expand the dia- 
phragm and sight across the bottom of the upper plate 
(while the plates are separated 5 mm. by the block 
gage) until the apex of the rising rubber dome reaches 
the line of sight, when the pressure should not be 
greater than one tenth the bursting pressure of any 
paper to be tested with it. This test is merely a guide. 
In case of uncertainty about the diaphragm error, it 
should be measured by the method of the section 
previously mentioned. 


Mechanism of Diaphragm Error 


Figure 2 shows diagrammatically three steps in the 
relation of diaphragm and specimen. At (a) is shown 
the clamping plane D of the diaphragm and that of the 


TAPPI ~- December 1952 Vol. 35, No. 12 


Fig. 1. Height gage in perspective (at left), and attached 

to the clamping ring (at right). The gage is used in 

Judging the height to which the diaphragm alone should 
expand without appreciable registered pressure 


paper P before pressure has been applied. Some 
initial slack in the diaphragm is indicated, which comes 
about when the diaphragm is clamped under the plate.’ 
At (b) is shown the position usually attained when a 
relatively weak paper is burst, if there is little slack in 
the diaphragm or if there is excessive distance between 
the clamping planes D and P. In this case the pres- 
sure has not been sufficient to press the diaphragm into 
complete contact with the paper, and an annular space 
is left near the rim. This seems to be the condition in 
which the diaphragm error is at its worst. 

Workers at the Pulp and Paper Research Institute 
of Canada, according to unpublished studies made 
some years ago, have inclined to the opinion that the 
error arises chiefly from the fact that normal pressure 
on the paper is applied only in the central area where 
complete contact of diaphragm and paper exists. The 
annular area is conical and only the central part of the 
test area is a spherical surface. According to this view, 
the paper behaves somewhat as if the effective size of 
the bursting orifice were reduced. This would produce 
a higher bursting pressure since, for a given paper, the 
bursting pressure is inversely proportional to the diam- 
eter of the orifice. 

There is also the stretch of the rubber as a contribut- 
ing factor. It is probable that where the rubber is in ~ 


Fig. 2. Contour of the diaphragm: (a) before hydrostatic 

pressure is applied; (b) before complete contact is made 

with specimen (weak papers); (c) after good contact 
with specimen has been made 
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contact with paper or metal the pressure and friction 
tend to immobilize it against further stretch. But it 
can stretch freely in the narrow annular band where it 
does not touch anything. That part of the pressure 
required to keep this band of rubber stretched will not 
contribute to the expansion of the paper but will 
contribute to the gage reading, and therefore represents 
an error in the indicated bursting pressure of the paper. 

Whichever mechanism is chiefly responsible for the 
diaphragm error, it is evident that it is advantageous 
to put the diaphragm i in with enough slack to allow it to 
fill out under the paper and burst it without appreci- 
able stretch of the rubber. 

On the other hand, if the bursting pressure is great 
enough to allow the diaphragm to fill in the annular 
space and make complete contact with the paper, as 
shown at (c) of Fig. 2, at a pressure well below the 
bursting pressure, the first-mentioned mechanism will 
be completely inoperative and the second will be re- 
duced. Above a pressure sufficient to make the rubber 
diaphragm conform to the contour below the paper, 
the additional pressure required to sustain a fairly flat 
are of stretched rubber would be relatively small. 
This appears to be another reason (in addition to the 
percentagewise decrease) why the diaphragm error is 
of less importance for strong papers than for weak 
papers (see Table I). 


TESTING RATE 


When all bursting testers were hand-driven, a speed 
of operation of 120 r.p.m. of the handwheel became the 
standard. This speed corresponded to displacing hy- 
draulic fluid into the pressure chamber at a rate of 
about 75 ml. permin. The advent of the motor-driven 
bursting testers brought higher operating speeds. The 
change seems unfortunate since the maximum-reading 
pressure gages used on the bursting tester perform better 
at lower speeds. About 1947 the Technical Association 
of the Pulp and Paper Industry (TAPPI) changed its 
standard (T 403 m) to specify a speed of liquid dis- 
placement of 95 + 10 ml. per min., but apparently 
through an oversight retained the old speed for hand- 
driven testers. The American Society for Testing 
Materials (ASTM) still retains the old speed in its 
standard (D 774), but the change will probably be made 
in a revision now under consideration. 

Perhaps the reason paper technicians have been some- 
what indifferent about the discrepancy in testing rate 
is that they have not surely been able to detect in their 
tests the effect of the difference. And this, in turn, 
is probably because the speed of displacing liquid 
does not alone determine the effective speed of bursting 
the paper. 


Evaluating Effective Testing Rate 


When liquid is forced into the pressure chamber to 
create pressure to burst the paper, the resulting volume 
change is absorbed in three or four different parts of 
the pressure system. A part expands the sensitive 
element in the gage by which the measurement of the 
pressure is made possible. In the lower bursting range 
a part usually is absorbed in forcing the diaphragm into 
the annular peripheral recess and is not necessarily 
effective in expanding the specimen. A part is ab- 
sorbed in compressing air in the system. The remainder 
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expands the paper specimen nana a substantially sph 

cal segment, the enlargement of which culminates 
the bursting of the paper. It is the relation of this | 
last-mentioned part to the whole that determines the | 
effective testing rate for a given rate of displacement 
of liquid in the pressure chamber. ‘The measurement 
of these quantities will now be considered. & 

Rate of Displacement of Liquid. The rate at which the | 
hydraulic liquid is displaced in the pressure chamber | 
is determined by the size of the piston and its rate of | 
travel. Usually the piston is driven by a screw con- - 
nected through reduction gears to an electric motor, | 
If one can determine the inside diameter of the cylinder ° 
in which the piston moves, the pitch of the screw thread, 
the gear reduction ratio, and the speed of the motor, 
one can readily Galeuinte the rate of displacement of 
the liquid. The motor speed can be determined with a 
revolution counter, tachometer, or stroboscope. 

Usually it will not be feasible to determine the dis- 
placement rate from the geometry of the system. 
However, it can be determined accurately by measur- 
ing the rate of displacement of the hydraulic liquid into 
a buret in the following manner: Attach the buret to 
the pressure chamber of the bursting tester in place of 
the gage and add more liquid until it stands a few inches § 
above the diaphragm, adjusting the position of the } 
buret if necessary. The small additional head applied || 
during the measurement will not produce perceptible » 
expansion of the diaphragm or the pressure gage. It ; 
is not advisable to use glycerol in the buret because of [ 
the difficulty of getting reliable readings with such a V 
viscous liquid. Ethylene glycol is recommended in- 
stead. Turn the driving shaft over by hand and | 
count the number of turns required to displace 10 ml. 
or so of liquid into the buret. The volume per turn 
multiplied by the number of revolutions per minute of 
the shaft gives the required rate of displacement of f 
the liquid. For most motor-driven bursting testers # 
this rate will be in the neighborhood of 95 ml. per min. | 

The determination can also be made by timing with / 
a stopwatch the displacement of a given volume of 
liquid while the bursting tester is operating at normal | 
speed. However, the quantities measured are small ||) 
(10 or 15 ml. in 5 or 10 sec.), and the readings cannot be 3 3 
made as accurately under these pondiions 

The rate of displacement of liquid can also be meas- - 
ured by the following method, which is less reliable + 
than the others: close off the gages (or remove them ? ¥ 
and plug the openings). Count the number of turns ‘ . 
of the driving shaft required to expand the diaphragm 7 
between two positions. The change in volume can ‘|| 
be calculated from the height of the apex of the dia--|- 
phragm above its clamping plane in the two positions ¢ 
and the diameter of the base of the spherical segment (| 
formed by the diaphragm. If the movable clamping? 
plate is removed, the diaphragm heights can be meas-'| 
ured with a depth gage inserted through the guide; 
bearing. i 

Fraction of Displaced Liquid Under Paper Dome. 
That part of the displaced liquid that produces thet 
expansion of the specimen during a given change in| 
¢ 
k 


pressure is determined as the difference between the 
displacement when paper is expanded and when noj) 
expansion through the orifice is permitted. The pres-}) 
sure change selected for this purpose should bear at! 
fairly definite relation to the bursting pressure. The\| 
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of ange from one fourth to three fourths of the expected 
bursting pressure is a convenient pressure interval to use. 
3 The following method is suitable for the determina- 
tion: clamp a specimen of paper in the bursting tester. 
Apply pressure until the gage reads about one fourth 
of the expected bursting pressure. Turn the driving 
‘shaft over by hand and count the number of turns re- 
quired to increase the pressure to about three fourths 
of the expected bursting pressure. The number of 
turns multiplied by the volume of liquid displaced per 
turn of the shaft (determined above) will be the volume 
of liquid displaced during the pressure change. Re- 
place the paper with a stiff metal plate that will not 
bulge under the pressure used, with a disk of filter 
paper underneath to allow the air to escape readily, 
and repeat the displacement determination through 
exactly the same pressure interval. The difference 
between these two displacements, divided by the for- 
mer, is the fraction, F, of the total displacement that 
has brought about the change in volume of the paper 
dome. 

Instead of counting the number of turns of the driv- 
ing shaft to determine the displacement in the above 
procedure, the displaced liquid may be measured with a 
dilatometer (3) attached to the pressure chamber of 
the bursting tester. In either case it is evident that F 
can be expressed simply as the difference in the number 
of turns, with and without paper, divided by the num- 
ber of turns with paper in the clamp, instead of in terms 
of actual-volumes displaced. 

In symbols, F is expressed in the following manner: 

Ge ee se EI el 
D+S8 D+8S 1+S8S/D r 


in which D is the volume change under the paper dome 
during the pressure change, S is the volume change in 
the remainder of the system (gages, air, etc.) during 
the same pressure change, 7’ is the number of turns of 
the driving shaft (or of the dilatometer screw) required 
to produce the pressure change with paper in the clamp, 
and ¢ is the number of turns when the paper is replaced 
by the unyielding metal plate. 

Apparatus Constant. The difficulty about deter- 

mining and using F in the manner described above is 
that it is not really a constant of the apparatus because 
each paper used has a different value for D. In making 
bursting tests, wherein a given tester and gage are used 
to test all possible papers that come within the range of 
the combination, it is more practical to fix the quantity 
S. This quantity is characteristic of the apparatus, 
and for a given average or typical paper it determines 
F. It is not necessary actually to know F. Fixing 
the value of S within limits for any given combination 
of tester gage, diaphragm, etc., is sufficient. 
- For the determination of S some definite portion of 
the gage range should be chosen rather than to relate it 
to the bursting pressure of some paper, as was done in 
evaluating F. It is recommended that the middle 
half of the scale be used as the pressure range in eval- 
uating S. It is always advisable to avoid the lower end 
of the scale, and there is some danger of applying too 
much pressure with an unyielding plate clamped in the 
tester when pressures near the limit of the gage are 
produced. 

Allowable limits of S corresponding to a pressure 

‘change from one fourth to three fourths of the gage 
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range (midhalf pressure change) have been estimated 
from data on gage characteristics given in a recently 
suggested revision of the bursting strength test spon- 
sored by TAPPI (4), and based on work done at the 
Pulp and Paper Research Institute of Canada. The 
pertinent data from the report are given in the first 
three columns of Table III, and the derived data are 
shown in the latter part of the table. The expansion 
coefficient, H, has been defined (3) as the expansion in 
milliliters of an air-free gage per unit (p.s.i.) of pressure 
change. The pressures P; and P; are one fourth and 
three fourths of the maximum gage pressure; that is, 
P; — P,is the midhalf pressure change. The pressure 
P is the gage pressure produced by the displacement of 
0.4 ml. of the hydraulic liquid with the testing orifice 
blocked off. The significance of P is explained below. 


For all practical purposes S is the sum of the gage 
expansion and the air compression during the midhalf 
pressure change. The gage expansion is the product of 
the expansion coefficient and the pressure change; 
that is, #(P; — P;). The air compression is V; — Vs, 
in which V, is the volume of the air in the system at the 
pressure, P; and V3; is the volume of this air at the pres- 
sure P;. The maximum allowable value of Vi; — V3 
can be determined in the following manner. 

The TAPPI report (4) referred to above fixes the 
maximum amount of air to be tolerated in the system 
by the requirement that, when the bursting orifice 
has been blocked off against any expansion through the 
orifice, the displacement of an increment of 0.4 ml. of 
the hydraulic liquid shall produce a gage pressure not 
less than P (Table III). The corresponding expansion 
of the gage element is PH, and the amount that this 
quantity is less than 0.4 ml. is the change in volume of 
the air in the system by compression; that is, 


Vo — Vp = 0.4 — PE (2) 
in which V, is the volume of the air in the system at 
atmospheric pressure, and V, is its volume at the pres- 
sure P. The following gas-law equations, relating 
volumes and the corresponding absolute pressures, can 
be set down, the atmospheric pressure being taken as 
15 p.s.i. (absolute) : 
16Vo= Vo(P + 15) = VilPi 15) = Vi( Pp le 
By combining equations (2) and (3) one obtains 


15(P + 15)(P; — P.)0.4 — PH) 
P(P; + 15)(Ps + 15) 


Vi-— V3 = (4) 

which gives the maximum allowable midhalf volume 
change in ml. of the air in the system when the proper 
quantities from Table III are substituted in the right- 
hand side. The values of S shown in Table III are the 


Table II. Calculated Values of the Desirable Range of 
the Apparatus Constant, S 


Gage —Midhalf volume change— 
expansion Air System 
Gage coefficient Gage (maz.) (maz.) 
range, E, Py Ps, E(Ps—P:) Vi—Vs, Ss 
p.8.t. ml. /p.8.t. Dp.8.t. p.8.%. p.8.t. ml. ml, 


“0-30- 0.011 12 7.5 22.5 0.165 0.161 0.326 
0-120 0.004 35 30 90 0.240 0.071 0.311 


0-300 0.001 90 75 225 0.150 0.038 0.188 


P is the gage pressure produced by the displacement of 0.4 ml. of the 
hydraulic liquid with the testing orifice blocked off; P: and Ps are one- 
fourth and three-fourths of the gage capacity; Vi is the volume of air in 
the system at P1 and Vs is its volume at Ps. 
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maximum allowable volume changes in the system cor- 
responding to a pressure change throtgh the middle 
half of the scale for the gage ranges listed. 

The least value of S in Table III is about 0.15 ml. 
for the 300-p.s.i. gage with no air in the system. The 
range 0.15 to 0.35 ml., calculated for the gages listed from 
the data in the committee report (4), represents the 
limits within which S should be fixed to aid in obtaining 
reproducible results with the bursting test. This range 
ean be neatly specified as S = 0.25 + 0.10 ml., the value 
for the apparatus constant to be required of any burst- 
ing tester. Specifying the apparatus constant in this 
manner makes it unnecessary to specify the separate 
characteristics, such as the gage expansion coefficient 
and amount of air that can be tolerated for each type 
and range of gage. In other words, if a gage has the 
required precision and accuracy, and is compatible with 
the requirement for the over-all apparatus constant, 
there is no need to determine its various individual 
characteristics. One simply determines the value of 
S by clamping in the tester the metal plate (with filter 
paper underneath) and determines the displacement, 
by counting turns of the shaft or dilatometer screw 
(and knowing the displacement per turn), produced by 
increasing the pressure from one fourth to three fourths 
of the gage range. If S is not within the above limits, 
air is removed from the gage or from the system (or 
possibly in sgme rare cases added to it) unt] S has an 
acceptable value. The value of S should be redeter- 
mined, and adjusted, if necessary, every time a gage 
or diaphragm is changed, or when the pressure chamber 
is opened for any reason. 

The effect of air in gages has been ably discussed 
by Tuck and Mason (3). Since many gages contain 
excessive air that must be removed to make them con- 
form to the limits of the apparatus constant, a conven- 
ient apparatus for removing air is shown in Fig. 3. 
An aspirator filter pump will usually suffice for the vac- 
uum source. It is attached to an elbow tube extending 
above the hydraulic liquid in the bottle as shown. A 
shorter tube, extending only through the stopper, is 
connected by means of pressure tubing to the gage. 
The vacuum is kept on the gage while under a head of 
the hydraulic liquid until the liquid completely re- 
places the air, or until sufficient air is replaced to make 
the gage conform to the requirement for the apparatus 
constant. To remove air to the best advantage turn 
the gage over and at various angles while it is under 


Table IV. Some Typical Values of the Apparatus Con- 
stant, S, and the Displacement Fraction, F 


Apparatus Displacement fraction,® F, Kind of pape 
- Gage constant corresponding to used in 
range, Ss, T andt determining F 
p.s.t. ml. (observed) D = 0.4 (from T and t) 
0-15 0.89? 0.26 0.31 Mimeograph 
0-30 Ost 0.76 0.78 Book 
0-60 0.50° 0.44 0.44 Rope manila 
0-60 0.19 0 68 0.68 Rope manila 
0-160 0.16 Oats 0.71  . Folder stock 
0-200 0.24 0.70 0.62 Rope manila 


@ T is the number of turns of the driving shaft (or of the dilatometer 
screw) required to increase the pressure from one fourth to three-fourths of 
the average bursting pressure of the paper; ¢ is the number of turns required 
to increase the pressure through the same interval when the paper is re- 
placed by an unyielding metal plate; D in this table is the volume change 
under the expanding dome of a hypothetical, typical paper while the pres- 
sure is increased through this same interval. 

6 This gage was not a bourdon-tube type. It had a very large expansion 
coefficient even when the air had been replaced by liquid. — 7 

¢ Before the air was removed from the gage; the next entry is for the same 
gage after the air had been replaced with hydraulic liquid. 
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Fig. 3. A convenient apparatus with which to replace air 
in the gage tube with hydraulic liquid 5 


vacuum, and allow sufficient time for the air to 
replaced. It is difficult to fill a gage tube with elves 
it is recommended that ethylene glycol be used instead. 
If necessary, glycerol can be made to replace the air if 
the gage is heated in an air bath during the replacement | 
process. : | 
In Table IV are shown typical values of the ap- : 
paratus constant, S, for a bursting tester fitted suc- - 
cessively with one of the several gages listed. In most | 
cases the systems were substantially air-free. How- 
ever, the evaluation was made for one gage (60-p.s.1. 
before, as well as after, the air was removed, and the 
results illustrate how the air content can make the dif- 
ference between conformance and nonconformance with | 
the recommended limits of S. It is also sometimes # 
possible to make S too small, as illustrated by the value # 
for the 30-p.s.i gage. The first gage listed could not * 
be brought within the limits even by complete removal | 
of air from the system. 
As a matter of interest values are included of F, 
the fraction of the displacement absorbed in expanding 
the paper dome through the midhalf pressure range, , 
determined for various papers and also calculated by ” 
equation (1) for a hypothetical paper having a mid- - 
scale dome expansion, D, of 0.4 ml. . 
The value of minimizing the diaphragm error and | 
limiting the rate of expansion of the specimen is, of | 
course, in the contribution that these measures make * 
toward reproducibility of the bursting test. It has ¢ 
been found that bursting testers that could not pre- - 
viously be made to yield comparable results have, by ’ 
attention to these maters, been made to agree satis- - 
factorily. 
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The Effect of Kraft Mill Waste Components on Certain 
Salmonoid Fishes of the Pacific Northwest 


EK. P. HAYDU, H. R. AMBERG, and R. E. DIMICK 


This report is a summarized account of selective bioassays 
undertaken to determine the effects of kraft mill waste 
components on salmonoid fishes of the Pacifie North- 
west. 


THE immediate purpose of this study was to de- 
termine the minimum lethal concentration of some of 
the chemical substances found in wastes of kraft mills. 
In addition, the critical concentrations were ascer- 
tained in the general course of investigation. This 
type of bioassay is important because it serves to ‘“pin- 
point’’ toxic constituents in a complex waste product 
and, knowing the degree of toxicity of these constitu- 
ents, it is possible to arrive at a rational solution of 
waste disposal. 

A cursory review of the literature indicated that the 
critical constituents of kraft mill effluent would be the 
mercaptans, sulphides, and resin soaps. Ebeling (3) 
concluded that the toxic effects of soda-sulphate wastes 
were caused by the resins, a concentration of 5 p.p.m. 
being fatal to fish, and that the aquatic insects were 
more resistant to the resin than the fish. Cole (2) 
found that the black liquor was definitely irritating to 
fish and that 1 p.p.m. of methyl mercaptan in lake water 
killed white bass (Lepibema chrysops) in 1.75 hr. or less; 
yellow perch (Perca flavescens), largemouth black bass 
(Micropterus salmoides),smallmouth black bass (Microp- 
terus dolomieu), and bluegills (Lepomis macrochirus) in 6 
to 8 hr.; and rock bass (Ambloplites rupestris) in 11 
hrs. Ellis (4) found that the survival time of gold fish 


exposed to 10 p.p.m. of hydrogen sulphide ranged from 


96 hr. to infinity. Van Horn, Anderson, and Katz (6) 
studying the lethal effect of kraft mill-components to 
fresh water cyprinids of Wisconsin found the minimum 
lethal concentration of methylmercaptan and hydrogen 
sulphide to be 0.5 and 1.0 p.p.m., respectively. 

The test fish used in the present study obtained from 
nearby streams were: king salmon (Oncorhynchus 


-tshawytscha); silver salmon (OQ. kisutch), and coastal 


-eutthroat trout (Salmo clarkii clarkiz). 


TAPPI 


Several at- 
tempts were made to employ hatchery-reared salmon 
and trout as test specimens, but these were found to be 
unsatisfactory for the purpose. 

The minimum lethal concentration as used in this re- 
port is defined as the least amount of the toxic agent 
capable of producing 100 % mortality of the test fishes, 
and the critical concentration is the maximum amount 
of toxic substances tolerated by the test fishes without 
incurring any injury to them. 


BE. P. Hayov, Research Biologist, Fish and Game Management, Oregon State 
College, H. R. Ampere, West Coast Resident Engineer, National Council 
for Stream Improvement; and R. E. Dimtck, Head of the Department of 
Fish and Game Management, Oregon State College, Corvallis, Ore. 
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METHODS AND PROCEDURES 
Holding of Test Fish 


After the fish were collected by seining and carefully 
transported to the laboratory, they were held for several 
days in a stainless-steel container of approximately 
250-gal. capacity to determine their viability. The 
test specimens were kept in ordinary city water, which, 
by chemical analysis resembled the native waters from 
which the fish were obtained (Table I). 


Table I. Analyses cf Test Water Used in Bioassays 
Range 
Dissolved oxygen, p.p.m. 9-12 
Free COs, p.p.m. 1.0-2.0 
Methy] orange alkalinity, p.p.m. (CaCO) 20-65 
Chlorine (O.T.), p.p.m. OnE 
Specific conductivity, Mhos X 10~® at 25°C. 1000-1200 
pH 7.0-7.5 


The fish were fed once daily during the holding pe- 
riod, the foods consisting of freshly ground crayfish and 
beet liver. Failure to feed the fishes, especially silver 
salmon, would frequently result in their biting each 
other’s fins, resulting in marked injuries. 


Selection of Test Fish 


Fish used in the bioassays were selected for uniform- 
ity in size, age, good physical condition and place of 
origin. The size limits of young king salmon used 
throughout the tests were 9 to 12 em. in total length; 
the silver salmon were slightly smaller, ranging from 
7.5 to 11 em.; and the coastal cutthroat trout ranged 
from 7.5 to 12 cm. 


Aquaria 

Cylindrical glass jugs of 18-liter capacity and 86.6 
sq. in. of air surface proved to be more satisfactory than 
the conventional rectangular aquaria because of greater 
ease of handling, less physical injury to the test speci- 
mens, and no leakage. In a rectangular aquarium, the 
fish would frequently hit against the sides, resulting in 
injuries which often proved fatal; whereas, in cylin- 
drical jugs they would merely swim in circles. All the 
jugs were covered on the outside with burlap sacking 
which prevented undue excitement of the test fish from 
outside sources. 


Temperatures 


Constant water temperatures were attempted during 
all toxicity tests. Regulation of temperatures in the 
summer months was accomplished by keeping a con- 
stant flow of tap water in the tanks used as water baths. 
The bioassays with king salmon, made during the sum- 
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mer months, were conducted at 17.5°C. + 2°; those 
with silver salmon, made during the fall and early 
winter, were at 15°C. + 3°; and with coastal cutthroat, 
made in late winter, at 12°C. + 3°. 


Test Solutions 


All bioassays were conducted in solutions having 
5.0 p.p.m., or more, dissolved oxygen. Experiments 
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Fig. 1. The effect of hydrogen sulphide on king and silver 
salmon and coastal cutthroat trout 


which at termination indicated D.O. contents below 5 
p.p.m. were disregarded. It was found that two salmon 
or trout, averaging 10 cm. in length and weighing ap- 
proximately 12 grams each, could be held in a test jug 
with 10 or 11 liters of solution for the period of the tests 
at 15°C. without aerating the water. 


Test and Control Fishes 


A minimum of 10 fish at each concentration was con- 
sidered adequate to give fairly conclusive evidence in 
establishing minimum and critical concentrations. The 
control fish were always selected so as to be representa- 
tive of the test specimens in regard to size, vigor, and 
place of origin. The duration of each bioassay ex- 
tended over a period of 120 hr. and as each test fish died 
during the course of the experiment, it was removed 
from the jug, to prevent decomposition products from 
affecting the remaining live specimens. 


RESULTS 


The minimum lethal concentration of hydrogen sul- 
phide for the three species of test fish as graphically 
shown in Fig. 1 ranged from 1.0 to approximately 1.2 
p.p.m. The critical concentrations obtained by extra- 
polating the values to the 100% survival line, ranged 
from 0.3 to 0.7 p.p.m. Of the three species of fish 
tested the king salmon was the most sensitive to this 
chemical, Dissolved oxygen, pH, and alkalinity re- 
mained appreciably unchanged throughout the test 
periods. 

The minimum lethal concentration range of methyl 
mercaptan was found to range from 0.9 to 1.75 p.p.m. 
and the critical concentration ranged from 0.5 to 0.9 
p.p.m.; again the king salmon being more susceptible 
to methyl mercaptan than the other test species (Fig. 2). 
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No significant differences could be detected in dissolv 
oxygen, pH, and alkalinity at the various mercap 
concentrations and between start and vous : 
each test. : .) 

Figure 3 shows the minimum lethal coticentra iam of. 
sodium sulphydrate to range from approximately 2 to 
3.5 p.p.m. The coastal cutthroat trout showed greater 
sensitivity to this chemical than the two other test 
species. 


4 


Table II. Summary of Results. Critical Concentration of 
Pure Chemicals in P.P.M. 
’ King Silver Cutthroall ; 

Chemical ~ salmon salmon trout =| 
Hydrogen sulphide 0.3 0.7 0.5 
Methy! merecaptan 0.5 Ona 0.9 
Sodium sulphide 1.8 1.3 LEXY) 
Sodium sulphydrate 2.1 rao 0.3 
Sodium hydroxide 27 11 10 
Sodium carbonate 58 A4 33 
Sodium sulnhate re 10,000 2500 


The minimum lethal concentration of sodium sulfide 
as presented in Fig. 4 ranged from 3.0 to 3.5 p.p.m. and 
the critical concentration ranged from 1.0 to 1.8 p.p.m., 
the cutthroat trout showing less resistance to this par- 
ticular chemical than the other test species. . 


Figure 5 shows the effects of sodium hydroxide on tlie 
three test species. The pH of the initial solution was 
increased somewhat by the addition of sodium hydrox-— 
ide in excess of 20 to 30 p.p.m. At the completion of © 
the test the pH was found to be normal for the solutions | 
receiving the lower hydroxide additions. The mini | 
mum lethal concentration of sodium hydroxide ranged _ 
from 20 to 48 p.p.m. and the critical concentration from | 
10 to 27 p.p.m. The silver salmon and coastal cut- 
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Vig. 2. The effect of methyl mercaptan on king and silver 
salmon and coastal cutthroat trout 


throat trout were less resistant to this chemical than the |) 
king salmon. 

The addition of sodium carbonate to the solution ||| 
raised the pH and alkalinity of the test solutions.)} 
Generally speaking, pH values in excess of 9.5 as af-| 
fected by the addition of alkali (sodium hydroxide or|| 
sodium carbonate) may have caused some mortality, |} 
the per cent mortality increasing with subsequent in-}} 
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creases in pH. Figure 6 shows the minimum lethal 

concentration of sodium carbonate to rangefrom approx- 

imately 68 to 80 p.p.m. and the critical range from 33 
to 58 p.p.m. 


11. By recalculating the sulphides added and basing 
the calculation on a common basis, namely §, it can 

_ readily be seen that the differences between the three 
sulphides used are less pronounced. 


The effects of sodium sulphate and sodium thiosul- 

phate were found to be more erratic than the results 
obtained from the other experiments. Generally 

speaking, extremely high concentrations of sodium sul- 
phate and sodium thiosulphate were necessary to effect 
consistently 100% mortalities. 


DISCUSSION 


A summary of the results of the selective bioassays 
using pure chemical compounds presented in Tables II 
and III shows that hydrogen sulphide, methyl mer- 


Table III. Summary of Results. Minimum Lethal 
Concentration of Pure Chemicals in P.P.M. 


King Silver Cutthroat 
Chemical salmon salmon trout 
Hydrogen sulphide 1-0 152 1.0 
Methy] mercaptan 0.9 i ASS 1,2 
Sodium sulphide 3.5 Shou! 3.0 
Sodium sulphydrate su3 Sian 1.8 
Sodium hydroxide 48 20 35 


Sodium carbonate 68 70 80 
Sodium sulphate : 


captan, sodium sulphide, and sodium sulphydrate were 
more toxic to the three species of test fishes than the re- 
maining chemicals employed. It can readily be seen 
from Tables II and III, that of the compounds tested, 
the amounts of sodium hydroxide, sodium carbonate, 
and sodium sulphate which would normally pass to the 
sewer would be insufficient to kill fish or fish food or- 
ganisms. The critical constituents as shown by the re- 
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Fig. 3. The effect of sodium sulphydrate on king and 
silver salmon and coastal cutthroat trout 


sults of these short range studies were the sulphides and 
mercaptans. Theoretically, there should be no signifi- 
cant difference between the three forms of sulphides 
used, namely, hydrogen sulphide, sodium sulphide, and 
sodium sulphydrate since they would be completely 
hydrolyzed: The prinicpal toxic ion at the pH of the 
test solutions in all three cases would be the SH~, since 
‘the S—~ ion is practically nonexistent at pH values below 


. A P PI December 1952 Vol. 35, No. 12 


The toxic effects of sodium hydroxide and sodium 
carbonate are probably due to the increase in pH. 
From the tests conducted, it appears that pH values 
greater than 9.0 produced distress, the mortalities being 
proportional to the pH value. 
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Fig. 4. The effect of sodium sulphide on king and silver 
salmon and coastal cutthroat trout 


The critical and minimum lethal concentrations 
tabulated for the most susceptible of the three species 
to each chemical compound are given in Table IV. 
The use of this table in determining dilutions would 
serve to protect the most susceptible of the three species 
of fish used in these studies. Analyses of combined 


Table IV. Critical and Minimum Lethal Concentrations 
of Pure Chemicals for the Most Susceptible of the Three 


Test Fish 
Critical Minimum lethal 
concentration, concentration, 
Chemical p.p.m. p.p.m. 
Hydrogen sulphide Ons ibe(0) 
Methy! mercaptan 0.5 0.9 
Sodium sulphide 1.0 3.0 
Sodium sulphydrate 0.3 1.8 
Sodium hydroxide 10 20 
Sodium carbonate 33 68 
Sodium sulphate 2500 6700 


mill effluent from a modern kraft mill (7) employing a 
Bergstrom tower are presented in Table V. Basing 
dilutions on the maximum concentration in Table V and 
the critical concentrations for the most susceptible 
species and assuming the toxic constituents to be addi- 
tive, a dilution of approximately 20:1 should be quite 
close to the threshhold limit for the salmonoid fishes. 

A comparison of the relative sensitivity of silver 
salmon with that of some fresh-water cyprinids tested 
in Wisconsin by Van Horn, et al. (6), using the toxic 
components of kraft mill effluent (Table VI), shows 
some similarities and some striking differences. In 
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general, silver salmon from Oregon manifested a 
slightly greater tolerance to hydrogen sulphide, methyl 


mercaptan, and sodium sulphydrate. Silver salmon, — 


however, were less resistant in solutions containing 
sodium hydroxide and sodium carbonate which may 
have been caused by the difference between Wisconsin 
and Oregon water supplies. The water used in the 
bioassays on salmon was poorly buffered and slight ad- 
ditions of alkali resulted in a marked increase in pH. 
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Fig. 5. The effect of sodium hydroxide on king and silver 
salmon and coastal cutthroat trout 


In many cases the addition of 10 p.p.m. of sodium 
hydroxide increased the pH to 9.0 or more. 

The greatest variation in susceptibilities was in the 
case of sodium sulphate. The marked high tolerance 
by salmonoid fishes of this salt, and, perhaps, in the case 
of sodium thiosulphate was probably associated with 
more highly developed salt-regulating structures found 
in the anadromous salmonoids. In this connection, it 
was suspected that a physiological age factor’ might 
exert considerable influence on the effects which some of 


Table V. Chemical Analysis of Kraft Mill Effluent 
Primary Constituents 


Maximum Average 
concentration, concentration, 
p.p.m. p.p.m. 
Sulphides 0.5 0.07 
Mercaptan 5.8 4.29 
Active alkali 36.0 16.5 


the chemicals had on these fishes. Since Pacific salmon 
and, in some cases, trout spend part of their lives in the 
ocean, they must possess some sort of a salt. compensat- 
ing mechanism. According to Keys (6), Atlantic sal- 
mon (Salmo salor, Linnaeus) possess such a mechanism. 
On the basis of one specimen, he thought that these 
cells were nonfunctional in the young Atlantic salmon. 
However, from cursory gill tissue examination and 
from the reactions of two chemicals used in the present 
studies, namely sodium sulphate and sodium thiosul- 
phate, there were indications that the salt-regulating 
devices may develop in young king and silver salmon at 
different times within the same age group. 

From observations of the test fish used in these ex- 
periments, it was noted that successful recovery from the 
effects of the chemicals depended largely upon the 
nature and concentration of the toxic substance in- 
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volved and the time period of exposure in the chemical _ 
solution. The results of tests indicated that a large _ 
percentage of salmon and trout were capable of re- | 
covery from the effects of toxic concentrations of 
hydrogen sulphide and methyl mercaptan provided 
that they were immediately removed upon reaching the 


Table VI. A Comparison of the Toxicity of Certain Com- | 
ponents of Kraft Mill Effluents to Silver Salmon and | 
Fresh Water Minnows of Wisconsin 


Minimum lethal concentration, 
p.p.m. 


Silver Wisconsin 

Chemical salmon minnows 
Hydrogen sulphide 1.2 eC) 
Methy! mercaptan 1.8 0.5 
Sodium sulphide Oe 3.0 
Sodium sulphydrate 3.5 0.5 
Sodium hydroxide 20 100 
Sodium carbonate 70 250 
Sodium sulphate 16,500 100 


“belly-up” position. On the other hand, exposure to 
the slower acting chemicals, such as sodium hydroxide » 
and sodium carbonate, resulted in a few test fish making 
a complete recovery. 


SUMMARY AND CONCLUSIONS 


Selective bioassays were undertaken to determine the | 
effects of kraft mill waste components on some salmo- 
noid fishes of the Pacific Northwest. These selective > 
bioassays were effective in determining the toxic range * 
of some of the chemical constituents normally found in { 
kraft mill effluents and, knowing the degree of toxicity 
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Fig. 6. The effect of sodium carbonate on king and silver) 
salmon and coastal cutthroat trout | 


of these constituents, it is possible to arrive at a more} 
rational solution of waste disposal. The results of the 
studies presented warrant the following conclusions: 

1. Minimum lethal and critical concentrations for) 
the most susceptible fish of the three test species to sul-| 
phides were approximately 0.5 and 1.0 p.p.m., respec- 
tively (calculated as 8). | 
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4 2. Methyl mercaptan produced distress and mortal- 
ity at approximately the same concentration as the 
sulphides. 
38. A large percentage of salmon and trout were 
capable of complete recovery from the effects of hydro- 
gen sulphide and methyl mercaptan provided that they 
were immediately removed upon reaching the “belly- 
up” position. 
4. The amounts of sodium hydroxide, sodium car- 
bonate, sodium thiosulphate, and sodium sulphate that 
would pass to the sewer under normal kraft mill opera- 
tion would be insufficient to kill salmonoid fishes of the 
Pacific Northwest. Of these four compounds, sodium 


hydroxide would be the most critical, having a thresh- 
hold limit of approximately 10 p.p.m. 
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The Action of Acid Chlorite on Wheat Straw 


VICTOR D. HARWOOD 


Nine holocelluloses were prepared from wheat straw by 
successively increasing the time of reaction with acid 
chlorite from 1 to 9 hr. Hydrolyses showed that 55% of 
the arabinose, 58% of the xylose, and 17% of the glucose 
in the original straw were removed after seven treatments. 
Alcohol-insoluble polysaccharides were isolated from the 
chlorite liquors after removal of salts by ion exchange 
resins or by electrodialysis. These polysaccharides con- 
tained approximately constant amounts of glucose, arabi- 
nose, and glucuronic acid but an increasing quantity of 
xylose with time of reaction. The holocelluloses were 
nitrated and fractionally precipitated. Analyses of some 
denitrated fractions showed that nitrates of hemicelluloses 
and of cellodextrans were present in the most soluble 
fractions. A measure of the physical degradation of these 
nitrates and of the holocellulose nitrates was obtained 
from yiscosity measurements. Chemical and physical 
degradation of the straw were most marked during the 
third hour of chlorite treatment. 


Tue use of aqueous acetic acid-sodium chlorite 
solutions for the delignification of hard and softwoods 
was developed by Jayme (/). Wise et al. (2, 3) 
extended the applicability of the method by modifi- 
cations of the original procedure. Bennett (4) pre- 
pared holocelluloses from various nonwoody plant 
materials and found that no more than 5% of the con- 
stituents producing furfural were lost during a 3-hr. 
treatment with acid chlorite. By adding the reagents 
at 15-min. intervals, Whistler et al. (5) were able 
to reduce the reaction time for corn cob delignification 
to 1 hr. Adams and Castagne (6) prepared holocel- 
luloses from cereal straws with a 2 to 7% loss of pen- 
tosans. In all these investigations emphasis was 
placed on the removal of the lignin but the composi- 
tion of the dissolved pentosans received little con- 
sideration. Interest in pentosan loss was aroused by 
the observation (7) that less arabinose was found in a 
hemicellulose prepared from wheat straw holocellulose 
than in a partially delignified hemicellulose isolated 
directly from wheat straw. It was anticipated further- 
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more that chlorite delignification might also cause 
physical degradation of both cellulose and hemicellu- 
lose chains. A number of investigators have determined 
the molecular weights of hemicelluloses isolated from 
holocelluloses by alkali treatment (8,9, 10). By avoid- 
ing alkali treatment it was hoped that fractionation 
of holocellulose nitrates would yield separate hemi- 
cellulose and cellulose nitrates. 

In the present investigation a series of wheat straw 
holocelluloses was prepared and the hemicelluloses 
dissolved by acid chlorite were estimated from a 
determination of the component sugars in the holo- 
celluloses. These results were corroborated in part 
by the isolation of alcohol-insoluble polysaccharides 
from the chlorite liquors. Holocellulose nitrates were 
prepared and fractionated and viscosity measurements 
led to an appraisal of chain length degradation in the 
holocelluloses. 


MATERIALS AND METHODS 


Wheat straw was passed through a Wiley mill and 
sized on a Ro-tap screener. The fraction passing a 
40-mesh screen and retained on 60 mesh was used in 
subsequent preparations. The straw was extracted 
successively with an alcohol benzene mixture (1 : 2) 
and 0.5% aqueous ammonium oxalate at 85°C. 
followed by a hot water washing according to the 
standard TAPPI procedure for wood (1/1). Pentosan 
was determined by distillation with 12% hydrochloric 
acid and the evolved furfural was measured by bromine 
oxidation (12). Uronie acid anhydride was deter- 
mined by the method of Tracy (13), and lignin by the 
Klason method (14). Reducing sugars were deter- 
mined by the Somogyi method (15), and the compo- 
nent sugars of the hydrolyzed polysaccharides by 
paper chromatography (16). Nitrate nitrogen was 
determined by the semimicro procedure of Gunning 
(17). Viscosity measurements were used to estimate 
the relative molecular weights of the fractionated 
nitrates (details are given in a later section). Mois- 
ture and ash were determined at 100 and 550°C., 
respectively. 
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PREPARATION AND ANALYSIS OF HOLOCELLULOSES 


Preparation 


Nine samples (2 grams each) of the extracted, air- 
dried wheat straw were digested in water (100 ml. 
per sample) maintained at 75°C. for increasingly 
longer periods with hourly additions of sodium chlorite 
(1.5 grams) and glacial acetic acid (0.12 male). (6). 
After the requisite time of reaction the holocellulose 
suspension was filtered on a Buchner funnel through 
linen filter cloth, washed with water and acetone, and 
air dried before a final drying in vacuo over phosphoric 
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Fig. 1. Yield and composition of holocelluloses prepared 
with increasing number of chlorite treatments. Left: by 
Whistler method; right: by Wise method 


anhydride. The holocelluloses were numbered 1, 2, 
3...8, 9 to correspond with the duration of treatment 
with acid chlorite (1, 2,3...8,9hr.). Ash, pentosan, 
lignin, and uronic acid anhydride were determined 
(based on the straw) and hexosan content was esti- 
mated by subtraction from the holocellulose yield. 
Similar determinations were made on six holocel- 
luloses prepared by the method of Whistler et al. (6). 

Composition and yields of holocellulose obtained 
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by the two procedures are plotted against duration of 
treatment in Fig. 1. The Wise et al. procedure (3) as 
modified by Adams and Castagne (6), (Fig. 1, right) 
led to a rapid drop in pentosan content after 3 hr, | 
reaction. A noticeable leveling off in the hexosan con- . 
tent at 44% occurred after seven treatments but the | 
pentosan continued to be removed even during the ; 
ninth hour though at a reduced rate. The milder : 
reaction conditions of the procedure of Whistler eé al. — 
(5) did not remove pentosan after the first 30 min, | 
(Fig. 1, left). After 2 hr. of either treatment the 
holocelluloses were almost identical in yield and in , 
hexosan, pentosan, uronic acid, and lignin contents, , 
About 22% of the pentosan of the original straw was 3 
lost when the lignin content was reduced to 1.2% 
while the loss was only 14% at a lignin content of 2.38% 
(Fig. 1, right). The uronic acid anhydride content 
of the holocelluloses prepared by the Whistler proce- 
dure remained essentially constant at 6 to 7% based 
on the straw whereas a continual loss was sustained in if 
the holocelluloses prepared by the other method. 


Hydrolysis of Holocelluloses and the Analysis of 
Hydrolysates 


Two procedures were used: (1) The 3% sulphuric 
acid filtrate from a lignic determination was diluted 
to 1 liter and-a 100-ml. aliquot neutralized with barium 
carbonate. The component sugars were determined | 
by paper chromatography and the Somogyi procedures. . 
Passage of a 100-ml. aliquot through an anion ex- - 
change resin column (Duolite A-3) was found to be 
an effective alternative to the use of barium carbonate. 
This resin held up no more than 1.2% of arabinose, | 
xylose, or glucose when 1 to 15 mgm. of known mix- 
tures of these sugars in 100 ml. of solution were passed | 
through the column (60 em. long by 2.5 em. diameter) 
and washed with 200 ml. of water. The average 
values of the component sugars in the lignin hydroly- - 
sates are plotted in Fig. 2, while the straw hydrolysate # 
contained 6.4% arabinose, 33% xylose, and 56% 4 
glucose. The graphs show that the elimination of { 
arabinose was almost complete and occurred at an? 
almost constant rate, while both xylose and glucose ¢ 
reached a limiting value after which none was further 1 
removed. The glucose yield (46%) was in excellent {) 
quantitative agreement with the hexosan content of / 
the holocelluloses (44%) (Fig. 1, right). (2) A graded = 
hydrolysis procedure was applied to 100-mg. samples ¢ 
of holocellulose using a syphoning apparatus main-- 
tained at 75°C. for 16 hr. while 100 ml. of 2N sul-! 
phuric acid dripped through continuously (18). The 
residue was dispersed in 72% sulphuric acid and left 
at 20° for 2 hr., diluted to 3% with water and boiled * 
4 hr. The solutions were de-ionized by the Duolite¢ 
anion exchange resin and concentrated to a low volume: 
before quantitative chromatography. 

Analyses of the hydrolysates (Table I) indicated{! 
absence of arabinose and low xylose contents in the\ 
residues from holocellulose samples 3 to 9 inclusivet| 
after treatment with 2N sulphuric acid. In the holo-} 
celluloses prepared by 6 and 9-hr. treatments with} 
chlorite, the ratio of glucose to xylose and the residue} 
after 2N sulphuric acid hydrolysis was constant at}|| 
12 to 13 : 1, suggesting the presence of a residual 
cellulose-xylan complex or mixture. The 2N  sul4 
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Table I. Component Sugars of Graded Hydrolysis of 


: § . Holocelluloses saccharides are shown in Table II. Recovery from 

ar Yield of anhydro sugars, Zo wheat straw xylose: the electrodialyzed solutions was about three times 
ed ny =e i ne that from the ion exchanged solutions. The yield of 
4 Oe Go rata ane or soluble polysaccharides was calculated from the re- 

Ot 6.0 22.1 16.0 44.1 37:1 ducing values of the alcoholic solutions after complete 

s - é ¥ a test 4.0:1 hydrolysis. The insoluble residues, 6 ED-1 and 9 
34 > 24 113 338 475 471 ED-1, were centrifuged off from the 6 ED and 9 ED 
Ba 1.9 7.4 nil 93 3.9:1 ‘solutions before the latter were diluted with four vol- 
a ‘ig ee a ae ae umes of ethanol. Since these residues were composed 
7a 1.2 79 0.9 9°38 60-1 entirely of xylose and glucose, it would appear that 
“i fe ae vp 36.3 ws reasonably long chains of cellulose and xylan were 
A 11 ee hare sas bee split off together by the action of the chlorite. 
9b nil 2.5 32.6 35.1 ae If the insoluble polysaccharides are considered first - 
9t 1 ea! 11.0 33.5 45.6 10.0:1 


* a—using 2 N sulphuric acid. b—using 72% sulphuric acid. 


hydrolysate. ul 
phuric acid had simply removed the more readily hy- 
drolysable hemicelluloses and negligible quantities of 
glucose. 


RECOVERY OF POLYSACCHARIDES FROM CHLORITE 
LIQUORS 


Ten gram lots of wheat straw were treated with 
acetic acid-sodium chlorite for 3, 6, and 9-hr. intervals 
respectively (6). The chlorite liquor from each was 
de-ionized in an Aminco electrodialyzer at a current 
of 0.2 amp. for a period of 8 days. A second series 
of these three solutions was passed through IRA 
400 anion exchanger, IR 100 cation exchanger, and 
Duolite A-3 in that order, thus removing all inorganic 
salts and lignin. Each solution was then concentrated 
to about 200 ml. and an insoluble polysaccharide was 
precipitated by addition of 800 ml. of 95% ethanol. 
The precipitates were then completely hydrolyzed by 
2% sulphuric acid in 7 to 10 hr. Aliquots of the super- 
natant alcoholic liquor were concentrated and hydro- 
lyzed for 6 to 8 hr. with 2% sulphuric acid. All 
hydrolysates were treated with barium carbonate in 
the usual way and chromatographed on paper. The 
only sugars detected by qualitative paper chromatog- 
raphy were glucose, xylose, arabinose, and traces of 
galactose. Uronic acids, extracted from the paper 
chromatograms, were calculated as glucuronic acid (19). 
The recovery from the papers was generally 90 to 100%. 

The cumulative increase in carbohydrate dissolved 
by the acid chlorite and the composition of the alco- 


holic supernatant solutions and of the insoluble poly- 


it is apparent that essentially fixed quantities of arab- 
inose (0.2-0.7%), glucose (0.1-0.3%), and glu- 
curonic acid (0.1-0.4%) were removed during the 
first 3-hr. reaction and that subsequently only xylose 
(2.1-6.4%) was dissolved. Unfortunately insuffi- 
cient material was available for a more detailed exam- 
ination of the insoluble polysaccharides. The more 
readily hydrolyzable alcohol-soluble polysaccharides 
contained a maximum of 0.5% glucose, 0.2% glucu- 
ronic acid, and 0.6% arabinose which is approximately 
the same as in the insoluble polysaccharides. As 
with the insoluble polysaccharides, only the xylose 
content increased. The free reducing sugars of the 
alcohol-soluble polysaccharide solutions were calcu- 
lated as a mixture of xylose, arabinose, and glucose. 
In quantity they do not exceed 0.5% of the straw. 
These values prove that acid chlorite degrades holo- 
cellulose into polysaccharides rather than free sugars. 
Thus the difference between alcohol-soluble and in- 
soluble polysaccharides must be in molecular size 
rather than composition. 


PREPARATION AND ANALYSIS OF HOLOCELLULOSE 
NITRATES 


Preparation 


In the preparation of nitrates from wood and straw 
celluloses Rassow and Dorr (20) used nitrating acids 
containing nitric and sulphuric acids and varying quan- 
tities of water. Higher yields of nitrates were ob- 
tained with materials having a low pentosan content, 
Increasing the water content of the acid, raising the 
temperature or lengthening the reaction time caused 
increased destruction of pentosans. Later investiga- 


Table II. Yield and Composition of Aleohol-Soluble and Insoluble Polysaccharides from Chlorite Liquors 
Time of Yield, i : 
7 f and metho base —————— Constituent sugars, based on straw, %— ——~ 
ee et saga ot rpg : ee A Arabinose a Tae at < nudsena’ ‘ Glucuronic acid 
3, TE insol. 0.9 0.24 0.48 0.09 0.09 
TE sol. 1.0 0.22 0.45 0.27 0.06 
3 ED? insol. 3.5 0.66 Dele 0.34 0.35 
6a0'R IE insol. 1.5 0.23 0.94 0.23 0.09 
TE sol. ie 0.23 0.62 0.18 0.07 
6 ED-1 insol. 0.7 nil 0.16 0.29 nil 
ED-2 insol. 5.0 0.40 4.29 0.31 nil 
ED sol. 2.0 0.20 1.16 0.43 0.20 
9 TE insol. 226 0.21 2.04 0.16 0.09 
TE sol. 10 0.18 Tee aes vee 
ED-1 insol. 0.4 nil .06 Boe ni 
: ED-2 insol. 7.4 0.56 6.43 0.19 0.26 
ED sol. 4.3 0.62 2.97 0.47 0.22 
i c IE—solutions purified through ion exchange resins. 
’ ED—solutions purified by electrodialysis. 
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Table III. Variations in Holocellulose Nitrate Yield with 
Nitrating Acid 


Holocellulose Acetone- 


nitrate, Acetone Acetone Nitrogen water- 
Nitrating yteld, insoluble, soluble, content, soluble, 
act o % % % lo 
50:40:10¢ 67.5 4.6 69.1 11.5 
40:40:20° 141.0 €oL 53.9 10.1 Lea's 
50:40:10 133.9 iNew 76.6 L352 2h AS 


@ Heuser and Jorgensen’s nonanhydrous acid. 
6 Staudinger and Mohr’s anhydrous acid. 
¢ 9.0% nitrogen. 


tors substituted phosphoric acid and phosphoric an- 
hydride for aqueous sulphuric acid in the nitration of 
cellulose and wood (2/, 22, 23). 


In trial experiments with holocellulose, 0.500-gram 
samples were nitrated with 50 ml. of each of the Heuser 
and Jorgensen acid (21), the Staudinger and Mohr 
acid (22), and an anhydrous acid (50 : 40 : 10) made in 
the proportions of 400 grams of 84% nitric acid, 89 
grams of 85% phosphoric acid, and 222 grams of phos- 
phoric anhydride. The nitrates, washed and stabi- 
lized by the method of Haas and Teves (24), were 
shaken with acetone until maximum solubility was 
attained. The insoluble fractions were then dried and 
weighed and the soluble portions were reprecipitated 
by pouring the acetone solutions into 1 : 1 acetone- 
water solution. Total recovery was obtained in one 
experiment by evaporating the supernatant aqueous 
solutions to dryness. The results (Table III) indicated 
that the anhydrous nitrating acid (50 : 40: 10) gave a 
product with the highest percentage of acetone-soluble 
nitrate and of nitrogen. This acid was therefore used 
for subsequent nitrations. 


One gram of each of the nine holocellulose samples 
(dried in vacuo over phosphoric anhydride for 4 days) 
was treated with 50 ml. of the anhydrous nitrating 
acid for 12 hr. at 0°C. After filtration the holocel- 
lulose nitrates were washed first with 300 ml. of cold 
50% (v/v) aqueous acetic acid and then for 16 hr. 
with 6 liters of water. After drying 7n vacuo at 40°C. 
for 40 hr. and stabilization with methanol (24), the 
nitrates were re-dried and 1.0-gram samples were 
shaken for 16 hr. with 250 ml. acetone purified with 
silver oxide (25). Insoluble residues were recovered 
by centrifuging. The yields of purified, stabilized 
nitrates are recorded in Table IV. 


Table IV. Yields of Holocellulose Nitrates andSubtractions 


ee 
Fractionation sae a 
The centrifuged nitrates were each treated with 
water until the appearance of a permanent turbidity. 
On heating to 40 to 50° the turbidities disappeared and 
the clear solutions were left for 16 hr. at 25° to repre- 
cipitate. Repetition of this procedure gave three or four 
fractions from each before the remaining aqueous so- 
lutions were evaporated to dryness to obtain the final 
residues (26), cf. Table IV la to ld, 9a to Ye, ete, — 
Recovery of nitrates in this fractionation was 96% or 
better except in samples 1 and 3. 
A number of the last fractions and residues from 
selected holocellulose nitrates were taken so that their 
total per cent exceeded the per cent of pentosan in the 
original holocellulose. These fractions were com- 
bined and refractionated from acetone solution by the 
addition of ligroin b.p. 40 to 60°. When no further 
precipitation could be obtained by the addition of 
the latter, the solution was evaporated to a low volume | 
and poured into ligroin. The final residue was isolated 
by evaporating the supernatant liquors from this last 
precipitation. The yields of subfractions, e.g., 5t to 
5z are recorded in Table IV. The first and second 
nitrate fractions in all series were fibrous white ma- : 
terials resembling matted cellulose while the remainder » 
were difficult to recover from turbid suspensions and 
when dry were white electrostatic powders. 


. Mc - 


Viscosity and Relative Molecular Weights 


Twenty-milligram samples of the refractionated | 
nitrates were dissolved in acetone and made up to) 
10 ml. Aliquots of the latter were taken and each 1 
diluted to 10 ml. and the viscosities determined in 
an Ostwald-Cannon-Fenske viscometer (ASTM 50) 
in a water bath at 25°C. +0.02. The plots of nsp/C > 
versus C were straight lines and were extrapolated to » 
zero concentration to give the intrinsic viscosities [7]. : 
These and the nitrogen contents are recorded in Table : 
V. Intrinsic viscosities were also determined on the ? 
unfractionated nitrates and, using the constant re-- 
ferred to below, were converted into p.p.’s that are ¢ 
recorded in the third column of Table IV. : 

Since no values of the Am constant for xylan dini-- 
trates were available, an attempt was made to obtain ~ 
a number average molecular weight by osmometry \ 
using an osmometer designed by Donnan and Rose 
(27). When this attempt was unsuccessful, a Staud-/ 


I 
i] 
t 
1 


Purified 


Total 


pagnle ware Tree epee ee Sec ——First AD % of ag nitrate—— at = 5 re 

1 110.5 2360 63.7 8.4 ex whe 4.7 a 85.1 

2 112.6 2260 Bits 24.0 6.4 13.7 4.0 99.4 

3 114.8 1960 50.0 31:6 7.8 + BS, 89.1 

4 125.0 1860 mee big ee “1 

5 130.9 1760 33 4 85°38 7.3 13.2 74 96.3 

6 133.3 1720 56.1 23.7 1ee7 3.3 a 95.8 

" 128.6 1620 18.2 28.3 24.2 24.7 1.4 96.8 

8 131.7 re 23.3 27.3 15.5 30.6 1.2 97.8 

9 Pap.t27 9 reek 28.0 32.9 14.0 21.0 0.8 97.6 
Combined —— STEP GA TIE) efraclt % of te nitrate— 
Feeciions : Oe 2 7) v lai TNC 3 ee x ‘ S e E a rhe % 
2b to 2e 23.6 7.3 (oy a: 1.4 2 
3b to 3c 5.2 9.3 2.9 13.0 9.0 my te) cae | 
5c to 5e 2.1 2.0 4.5 5.9 8.6 2.4 2.1 27.6 

8d 10.0 5.5 1.9 1A sb 2.0 rey an 30:98 || 
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3 
inger constant of 5 X 10-*was assumed. Husemann (9) 
‘gives values ranging from 4.3 X 10~‘ to 5.4 X 107‘ for 
mixed methyl and benzyl acetyl! xylans, while those of the 
corresponding cellulose derivatives were 10 to 11 & 10‘. 
Since the constants for cellulose nitrates are usually in 
the latter range (2/, 22, 24) it was thought that the 
use of an arbitrary value of 5 X 1074 for the present 
nitrates would not be unreasonable. This is all the 
more justifiable when it is noted that the Km values 
for cellulose nitrates drop with the content of nitrogen 
so that a cellulose nitrate with 11% nitrogen has a Km 
constant of 6.0 X 10-4 (28). In Table V the nitrogen 
contents are low enough to be in agreement with the 
postulate that the Am values for mixed hemicellulose 
and cellulose nitrates approach an assumed value of 
5 X 10-*. Even if a sample such as 8t with 12.9% 
nitrogen were pure cellulose, it would have a Km 
constant of only 8.2 X 10~* (28). Using the constant, 
5 X 10~‘, the relative degrees of polymerization of the 
refractionated nitrates were calculated from the in- 
trinsic viscosities and recorded in Table V. 

The intrinsic viscosities of the refractionated nitrates 
were anomalous in that the penultimate fraction of 
each series has a higher value than its predecessor 
(Table V, column 4). Other reversals of the expected 
order are noted in sample 5 but, unless this effect was 
caused by branched chains, it appears that precipita- 
tion by ligroin reaches a limited concentration after 
which precipitation into ligroin brings down longer 
chain material. 


The Composition of the Refractionated Nitrates 


Twenty-five milligram samples of the nitrates were 
denitrated with alcoholic ammonium polysulphide (20). 
Since recovery of insoluble polysaccharide was some- 
times low, the acetone-carbon disulphide washings were 
concentrated in vacuo to a low volume in the presence 
of ethanol and then hydrolyzed with 2% sulphuric 
acid. The hydrolysates were treated with barium 
carbonate in the usual manner and the concentrated 
filtrates analyzed by paper chromatography. The 
results (Table V) show that some of the final nitrate 


fractions contained nitrates of hemicelluloses and of 
cellodextrans. 

From a consideration of the data in Table V the 
following conclusions may be drawn: In sample 2, 
23.6% of the holocellulose has a p.p. of 1900; 7.3%, 
a D.P. of 650 (2u); and 7.9%, a p.p. of 86 (2w). The 
latter is about 60% pentosan and, on the basis of the 
nitrogen contents of 2t and 2u, compared with 2w, 
it may be surmised that they contain less pentosan 
and more hexosan than 2w. This follows because 
hexosan trinitrates have a higher nitrogen content 
(14.1%) than pentosan dinitrates (12.6%). During 
the third chlorite treatment, some of 2t and all of 2u 
have been degraded to fractions of p.p. 278 (3w) and 
306 (8u), observations corroborated by the high con- 
tent of glucose in 3u and the similar nitrogen contents 
of the two fractions. Since the nitrogen contents of 
all but a minor subfraction of sample 3 are 10.8% or 
more and because of the lower recovery of nitrates 
(89.1%) in the first fractionation, it would appear that 
most of the hemicellulose nitrates of sample 3 were 
lost in the fractionation. 

Five chlorite treatments have reduced the average 
p.p. to an even lower value. Fraction 5x (80% 
pentosan) and 5w (45% pentosan) are the major com- 
ponents, with the latter and 5v presumably derived 
from further degradation of the high hexosan-containing 
fractions. In fraction 8 a new effect is manifest, viz. 
the degradation of material that approaches 100% 
glucose. This material has been degraded to the three 
main fractions 8t, 8u, and 8w, all with p.p. greater 
than 400. Very little pentosan of p.p. 50 to 100 now 
remains in the holocellulose after eight chlorite treat- 
ments. 


DISCUSSION 


In these laboratories, the procedure adopted for the 
preparation of wheat straw holocellulose was treat- 
ment with aqueous chlorite for 3 hr. at 75°C. (6). 
These conditions were used, following the suggestion 
of Wise et al. (3), because they gave maximum re- 
covery of holocellulose with the minimum content of 


Table V. Degree of Polymerization and Sugar Composition of Refractionated Holocellulose Nitrates 


Per cent 


of holo- ‘ : 

prone [n] m rs D.P ay Mrabinose ole PNP HE EERE, os Galactose Glucuronic acid 

2t 0.950 10.2 1900 23.6 

2u 0.325 10.7 650 oe 

2Qv 0.082 9.2 164 ae 

a, 0.043 9.2 86 7.9 3 DD 3 14 24 

2x 0.132 8.6 264 1.4 

2y 0.035 2.8 70 2.5 

3t 0.108 11.8 216 Drees aN) : ; 

3u Q.153 10.8 306 9.3 6 33 61 nil nil 

3v 0.121 1.8 242 2.9 

3w 0.139 LIRO 278 13.0 

3x 0.058 11.0 116 9.0 

Ot 0.016 8.6 32 el 

5u 0.074 9.8 148 aie 

5 0.131 10.8 262 4.5 , 

Bw 0.096 10.6 192 5.9 21 22 51 nil 6 

yx 0.025 Ona 50 8.6 5 76 8 nil 12) 

5y 0.045 10.1 90 2.4 

5z 0.035 Sey ie Lg 

8t 0.595 12.9 ¢ E : E 

8u 0.390 11.8 780 ‘ogy 5 10 85 nil nil 

8 0.208 Nae 7 416 1.9 hd " ; 

Sw 0.247 11.9 494 TT 6 7 17 67 nil 8 

8x 0.011 2.8 22 PY) 
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lignin. However, Fig. 1 (right) shows that a 2-hr. 
treatment with chlorite, while yielding a holocellulose 
with twice the quantity of lignin (2.3%) as the 3-hr. 
holocellulose (1.2%), results in a product with 8% 
more pentosans based on the pentosan content of 
wheat straw. Therefore, 2 hr. is the optimum time 
of reaction because the pentosan content of the 1 hr. 
holocellulose is no higher while the lignin content is 
4.0%. Holocelluloses prepared by the Whistler ed al. 
method (5) contain 3% less pentosan for a correspond- 
ing lignin content. In investigations where pentosan 
recovery is of major importance, the 2-hr. treatment 
by the modified Wise et al. procedure is to be preferred. 

Previous research in these laboratories has shown 
that in wheat flour pentosans (29), wheat straw (30), 
and wheat leaf hemicelluloses (37), the pentosan ma- 
terials contain primary xylan chains with arabinose 
side chains. The latter, being in the furanose form, 
were readily removed by mild hydrolysis, (0.05 N 
oxalic acid at 75°C. for 12.5 hr. (29)). Under the 
conditions described by Adams and Castagne (6), a 
3-hr. chlorite treatment removed 25% of the arabinose 
‘and 30% of the xylose in the original straw. Contin- 
ued chlorite treatments did not alter the ratio between 
these two sugars. Therefore, arabinose was not pref- 
erentially hydrolyzed, but the two sugars were removed 
concurrently at a molar ratio of approximately 5 to 1. 

In addition to this chemical degradation, the graded 
hydrolysis data indicate that the chlorite produced a 
physical change in the holocellulose during the third 
hour of treatment. After 2 hr. the arabinose and 
xylose were hydrolyzed only to the extent of 27 and 
35% respectively by 2 N sulphuric acid. However, 
after 3 hr. all of the arabinose and 80% of the xylose 
were removed. This sudden increase in hydrolysis 
suggests that the hemicelluloses were not completely ac- 
cessible before the third hour chlorite treatment. 

The isolation of polysaccharides containing glucose, 
arabinose, xylose, and glucuronic acid from the chlorite 
liquors affords conclusive proof that the degradative 
action of the chlorite treatment is quite general. The 
occurrence of glucose in these polysaccharides and its 
corresponding loss during the holocellulose prepara- 
tions suggest that the source of this glucose was cel- 
lodextrans of low molecular weight. In an investiga- 
tion of black sprucewood chlorite liquors, Bublitz (32) 
did not find glucose in an isolated polysaccharide. It 
is likely that either the short chain cellulose molecules 
were not present in spruce or the cellulose itself was 
protected to a greater extent by the lignin from the 
action of chlorite. 

As the duration of chlorite treatment increased, the 
amount of xylose in the chlorite liquor polysaccharides 
also increased, while the arabinose content remained 
constant. However, the holocelluloses lost arabinose 
and xylose at a constant ratio of 1 : 5. Therefore, 
arabinose was preferentially hydrolyzed from either the 
chlorite polysaccharides or from the hemicelluloses in 
the wheat straw prior to degradation. The former 
hypothesis is more reasonable because of the great 
accessibility of the carbohydrate when in solution in 
the chlorite liquors. Either hypothesis is confirmed by 
the isolation of a water-insoluble xylo-glucosan from 
the electrodialyzed liquors. No sugars were found in 
a qualitative chromatogram of the alcoholic super- 
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natant liquors from the polysaccharides (9 ED-2) 

isolated after 9 hr. of chlorite treatment. In_ other | 
alcoholic solutions the maximum content of free sugars, 

calculated from the reducing powers, was 0.5% of 

the straw. Though there is a considerable difference : 
between carbohydrate lost and carbohydrate recovered 
very little of this difference occurs as free sugars, . 
presumably because of loss during electrodialysis or | 
absorption on the ion exchange resins (33). 


GLUCOSE °/. 


XYLOSE °/. 


ARABINOSE °/. 


DURATION OF CHLORITE TREATMENT, HOURS 


Fig. 2. Contents of glucose, xylose, and arabinose ini 
holocelluloses prepared from wheat straw with acid chlorite 


The decrease in yield of holocellulose with time of) 
reaction is associated with both a loss in carbohydrate: 
and a decrease in the average molecular weight of thei 
products. An interesting comparison may be madel: 
with the results for paper birch wood as reported by, 
Timell and Jahn (34). They found that after the] 
7 hr. required to delignify to a level of 0.6% lignin,’ 
the reduction in p.p. during the first to seventh houri| 
of treatment was 21%. In the current investigation) | 
(Table IV), the decrease from the first to the seventh | 
treatment was 31%. The greater degradation of wheati| 
straw holocellulose can undoubtedly be attributed tc} 
the more ready removal of lignin from the wheat straw: 
and the consequent increased accessibility of the carbo+ 
hydrates to the degrading action of the reagents. This! 
is substantiated by the observation that lignin-free 
cotton linters were reduced in p.p. by 36% during tha! 
first to sixth treatments (34). The corresponding re¢ 
duction for the wheat straw holocellulose was 27%|, 

While it was possible to follow the over-all physica(| 
degradation of the holocellulose, it was impossible td 
see how the hemicelluloses were affected by the chlorite\ 
The holocellulose nitrate was fractionated into cel! 
lulose nitrate and mixtures of hemicellulose and cello 
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dextran nitrates but the degradation of the hemicel- 


lulose ‘nitrate component could not be followed spe- 
cifically. 
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Physical Properties of Slash Pine Semichemical Kraft Pulp 
and of Its Fully Chlorited Component 


FREDERICK C. KEENEY 


A semichemical kraft pulp, its chlorited component, and 
a chemical kraft pulp were prepared from slash pine. The 
strength properties of the semichemical pulp were lower 
than the corresponding properties of the chemical pulp. 
However, the latent strength of the former was developed 
through treatment with acidified sodium chlorite. This 
resulted in a pulp with strength properties that were 
generally higher than those of the chemical pulp. The 
principal reason for the differences in strength between 
the semichemical and the chemical pulp was that the 
former did not have as many fibers per sheet cross section 
among which to distribute the load. After chloriting, 
the strength of the semichemical pulp was increased be- 
cause (1) there was a larger number of fibers per sheet 
eross section; (2) the flexibility and degree of swelling 
of the fibers increased, which improved the opportunities 
for fiber-to-fiber bonding; (3) the weighted average fiber 
length did not change on refining; and (4) the surface 
properties were changed so that sheets with higher degrees 
of bonded area and bonding strength could be formed. 


SeEMICHEMICAL pulping consists of any mild 
chemical treatment to soften and/or remove a portion of 
the fiber-bonding material, followed by a mechanical 
treatment to complete fiber separation. The yield can 
range from approximately 60 to 90%, depending on the 
amount of cooking chemicals used and the length of the 
cooking cycle. High-yield pulps can be produced by 
conventional cooking processes such as sulphate, acid 
sulphite, and soda. In addition, a neutral sulphite 
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semichemical process has been developed, using sodium 
sulphite and sodium carbonate in the cooking liquor. 
In a recent review of semichemical pulping, Chidester 
(1) stated as a general conclusion that the strengths of 
the softwood semichemical pulps are much lower than 
those of the more completely delignified chemical pulps; 
yet the reasons for these differences have not been 
thoroughly studied. 

Ratliff (2) has shown that the strength properties of a 
high-yield kraft pulp from slash pine can be greatly im- 
proved by treating the semichemical pulp with acidified 
sodium chlorite, a method developed by Jayme (3) and 
modified by Wise and co-workers (4). In this proce- 
dure the lignin is removed from the pulp with very little 
dissolution and degradation of the carbohydrate portion 
of the fiber. 

The primary objective of the present investigation 
was to determine the nature of the changes produced in 
the fiber by the chlorite treatment which resulted in the 
altered strength properties. 


PREPARATION OF THE KRAFT PULPS 


Slash pine (Pinus caribaea Morolet ) was selected be- 
sause previous investigations (2) had been made using 
this species. Four freshly cut sticks (two fast growth 
and two slow growth) were obtained from a source near 
the Coosa River in Alabama. The fast growth logs had 
an average age of 17 yr. and grew at a rate of 2.9 rings 
per in. The moisture content of the wood was 61 0% 
and the specific gravity was 0.46. The slow growth 
logs were 58 yr. old and had a growth rate of 10.6 rings 
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per in. The moisture content of the wood was 42.8%, 
and the specific gravity was 0.57. The specific gravi- 
ties were based on the oven-dry weight and oven-dry 
volume. The moisture content was based on the wet 
weight. 

The four logs were barked by hand and chipped to 
produce 0.75-in. nominal length chips. These were 
screened on a 0.25-in. mesh wire screen and hand sorted 
to remove knots, slivers, and oversize pieces. All the 
chips were thoroughly mixed and sampled for moisture 
content and chemical analysis. 

A résumé of the cooking conditions and yields is 
presented in Table I. The semichemical pulp was de- 
fibered in a Bauer refiner, screened, and the rejects sent 
through the Bauer again and rescreened. For each 
pulp the quantity of screenings was less than 1%. 


TableI. Cooking Conditions and Yields for Semichemical 
and Chemical Kraft Pulps 


Pulp Semichemical Chemical 
Chip charge, g. (oven-dry basis) 14,150 5730 
Moisture content of chips, % 42.8 42.8 
Active alkali (as NaOH), % 8.0 24.0 
Sulphidity, % 20.0 20.0 
Water ratio, cc./g. 4.5 4.5 
Maximum temperature, °C. 173 172 
Time to max. temperature, min. 60 60 
Time at max. temperature, min. 0 120 
Time to relieve, min. 10 15 
Total time, min. 70 195 
Unscreened yield, % rey 0 44.2 


The chlorited semichemical pulp was prepared simi- 
larly to the method reported by Ratliff (2) but under 
the following conditions. Each of three charges con- 
sisted of 800 grams (oven-dry basis) of semichemical 
pulp made up with water to 5% consistency. This sus- 
pension was given four 30-min. treatments with acetic 
acid and sodium chlorite, each treatment consisting of 
330 grams of glacial acetic acid and 260 grams of sodium 
chlorite. The reaction was carried out at 70 to 80°C. 
and a pH of 4 to 5. Technical grade sodium chlorite 
was added in the form of a concentrated solution which 
was standardized before use. The yield of the chlorited 
pulp (oven-dry wood basis) was found by small scale 
procedures to be 54.6%. 


STRENGTH CHARACTERISTICS OF THE PULPS 


In a preliminary evaluation of the strength character- 
istics of these pulps, the bursting strength, tearing 
strength, tensile strength, and folding endurance were 
compared. The pulps were refined in the Abbé pebble 
mill according to TAPPI Standard T 224 sm, and were 
formed into sheets and tested according to TAPPI 
Standards T 205 m and T 220 m, respectively. The 
data are presented in Table IT. 

In general, the strength of the chlorited pulp was 
about 15% higher and that of the semichemical pulp 
about 45% lower than that of the chemical pulp. How- 
ever, on this basis, the number of fibers per sheet cross 
section that were subjected to the stress was greatest in 
the chemical pulp and least in the semichemical pulp. 
This was due to the difference in the yields of pulp from 
the wood. If the strength values in Table II were con- 
verted to a basis whereby the number of fibers per sheet 
cross section was equal (constant fiber basis), the 


strength of the semichemical pulp would be increased ‘ 
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and that of the chemical pulp would be decreased in re- 
lation to that of the chlorited pulp. In fact, the : 
strengths of the semichemical and chemical pulps would | 
be approximately equal. This can be substantiated by y 
calculations from Table II. One of the more significant { 
differences in these pulps was the beating times neces-_ 
sary to produce a given Schopper-Riegler freeness. | 


u 


Table Il. Preliminary Physical Evaluation of the Pulps 


Beating Schopper Breaking 
Giasaons Hheniael, Basis Apparent Burst M.I.T. length, Tear 


hr. ml. weight® density factore fold meters factor? 
ris} 
Semichemical Pulp 

0 895 46.0 6.1 15 0 1,000 123 

2 880 44.7 6.8 24 6 2,180 1. 15: 

7.5 565 47.9 10.1 55 63 4,850 0.84 

9 375 47.5 11,3 57 97 5,080 0.71 

Chlorited Semichemical Pulp 

0 860 47.3 10.8 87 220 5,620 2.61 

1 770 48 12.8 130 673 8,710 1.41 

2.2 565 49.1 14.5 142 1020 9,100 1.14 

3 370 46.5 15.5 148 1970 10 ,400 0.92 
Chemical Pulp 4 

0 880 46.8 8.8 47 40 3,790 4.02 

2 840 49.9 12.33 113 656 7,090 1.98 

4.7 470 46.8 15.2 123 1430 8,140 1.29 

6 255 45.6 15.5 127 1780 . 8,630 1.19 

@ Pound (25 X 40—500).. 

b Basis weight/caliper (mils). 

€ Points/100 lb. 

d Grams per sheet/basis weight. 


A more complete investigation of the tensile strengths: 
and tearing strengths of the semichemical and chlorited ( 
pulps was made. The handsheets were prepared asi) 
above except that, in lieu of a polished plate, the sheets:’ 
were pressed and dried between Whatman no. | filter 
papers in order to produce sheets with two matte sur-| 
faces. Basis weight, apparent density, and tearing. 
strength were determined by TAPPI Standard T 220 m.: 
Tensile strength and stretch of a 1.5-in. test strip were 
measured with the Baldwin-Southwark Universal: 
Tester as described by Fisher (5). In some instances’ 
an estimated standard deviation from the mean (¢g)k 
was calculated (6) and reported as a range composed of 
the lowest and the highest deviation for each property) 
of the pulp. Tests for the significance of a difference ini | 
the data were based on 95% (203) confidence limits. | 

For an effective comparison of various pulps the’ 
strengths at several beating intervals were required — 
Table III contains data which indicate the effect of) 
beating on the strength characteristics of the semi- | 
chemical and the chlorited semichemical pulps. The 
beating intervals were so chosen that the strength prop-~ 
erties over a wide range of Schopper-Riegler freeness | 
values could be compared. 

Under semichemical pulp in Table III the columns) 
headed by the letter A contain the data to be compare 
with those of the chlorited pulp on a constant weight) 
basis. The basis weights of these sheets were approxi 
mately 66 grams per square meter but, for the purpos¢) 
of comparison, the strength values were corrected to all 
basis weight of exactly 66.0 grams per square meter} 
On this basis the tensile strengths of the chlorited pul!) 
were much higher than those of the semichemical pulp}/ 
In addition, the tear factor was generally higher for the) 
chlorited sheets. | 

The increase in the tensile strength as a result of 
chloriting was probably due to the following factors 
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Table Ill. The Effect of Beating on the Strength Characteristics 
Sh Poe ~Semichemical 
Be ting tim fe Tr ie B Py. A B ———-Chlorited semichemical-—— 
Beating 6, br. 4.9 4.9 6.5 6.5 8.1 
pechopper og ii 860 ‘ 860 ; 630 630. 410. 410 805" 645 145 
Eipparent aie, veh ‘ 6.0 89.0 66.0 89.0 66.0 66.0 66.0 
Me relnctconath « gs? 0.41 0.48 0.46 0.49 0.51 0.55 0.62 0.63 0.68 
ox: 0.2-0.4 
Breaking length’ nn. 19.5 28.2 21.0 31.4 26.6 36.5 43.5 47.5 53.0 
s Ectch on 3540 3790 4800 7880 8590 9580 
oR. “ orR 4 . 
Tear facion? g eats, UE wia0} 3 3.1 3.6 3.5 4.0 5.0 5.6 5.6 
oz: 0.7-1.2 80.7 61. 
Tearing strength,? g./sheet oa rR 4 Ft 62.4 i 7 ae 0 “6 


@ Average of ten determinations. 
+ Average of five determinations. 


(1) During the reaction between the acidified sodium 
chlorite and the semichemical pulp various components 
were removed from the cell wall which decreased the 
average weight per unit of fiber length. By so doing, 
the number of fibers per sheet cross section in the chlo- 
rited sheet was increased over that in the semichemical 
sheet. Thus, for any given load on a test specimen, the 
forces in the chlorited sheet would be distributed among 
a greater number of fibers per specimen cross section, 
which should result in a higher ultimate strength similar 
to the effect created by an increase in the basis weight. 
(2) The chlorited sheet had a higher apparent density 
which indicated that there were greater opportunities 
for fiber-to-fiber bonding than in the semichemical sheet. 
(3) There were probably changes in the intrinsic fiber 
strength and in the effect of beating on the fiber length. 
(4) There were probably changes in the number and the 
strength of the fiber-to-fiber bonds. 

The tearing strength is dependent upon three pulp 
properties: (a) the total number of fibers participating 
in the sheet rupture, (b) the fiber length, and (c) the 
number and strength of the fiber-to-fiber bonds (7). 
Factors (b) and (c) determine the fraction of the fibers 
that are pulled intact from the sheet and the fraction 
that are broken during the tear. Tearing strength gen- 
erally increases with an increase in the number of fibers 
that are pulled from the sheet. The increase in the 
tearing strength as a result of chloriting was probably 

due to a larger number of fibers participating in the tear 
and to factor (3) in the preceding paragraph. 

In order to eliminate the effect of the different number 
of fibers per sheet cross section, this factor was made 
constant by increasing the basis weight of the semi- 
chemical pulp by a ratio of the yield of the semichemical 
pulp to the yield of the chlorited pulp (oven-dry wood 


Table IV. Chemical Analyses of the Pulps and of the 
Original Wood 


(Oven-Dry Wood Basis) 


Semi- 


chemical Chlorited Chemical 
Material Wood pulp pulp pulp 

Yield, % 100.0 [Bist 54.6 44.2 
Extractives, % 

Ethanol-benzene (1:2) 2.7 0.8 0.1 0.1 

Ethanol (95%) 0.1 

Hot water 1,2 
Lignin, % PU 5) 20.0 2.3" ihe} 
Pentosan, % 8.5 6.0 5.3 a 
Alpha-cellulose, % 46.8 41.5 43.3 37.0 

Pentosan, % 1.0 OZ 0.8 0.9 


@ Lignin content calculated from the loss of material from the chloriting, 
corrected for extractives and pentosans. 
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basis). The basis weights of these sheets were approxi- 
mately 89.0 grams per square meter and again the 
strength values were corrected to a basis weight of ex- 
actly 89.0 grams per square meter. The data on these 
sheets are presented under columns B in Table III. 
On this basis (constant fiber basis), the tensile strengths 
of the chlorited sheets were still higher than those of the 
semichemical sheets. However, the tearing strengths 
of the chlorited sheets were slightly lower than those of 
the semichemical sheets. 

By icreasing the pressure in the wet pressing opera- 
tion, it was possible to increase the apparent density of 
the semichemical sheets, refined for 6.5 hr., from 0.49 
to 0.64 gram per cubic centimeter with a corresponding 
increase in the tensile strength from. 31.4 to 38.0 lb. 
The tearing strength, in turn, decreased from 62.4 to 
41.0 grams per sheet. These changes in the strength 
properties were probably due chiefly to increases in the 
number of the fiber-to-fiber bonds in the semichemical 
sheet. The remaining difference in the tensile and tear- 
ing strengths between the semichemical and the chlo- 
rited pulps should be due to factors (3) and (4) mentioned 
previously. 

It was noted that, during the preparation of the hand- 
sheets, more fines were lost in the white water of the 
semichemical pulp than in that of the chlorited pulp. 
Therefore, the effect of changing the content of fines in 
the sheet on the strength properties was investigated. 
A semichemical sheet, refined for 6.5 hr., contained ap- 
proximately 6% of fines (less than 150 mesh). When 
these fines were removed from the pulp by the Bauer- 
MeNett classifier, the tensile strengths of the subse- 
quent sheets were decreased by 13% and the tearing 
strengths were increased by 24%. Ina chlorited sheet, _ 


Table VY. Fiber Cross-Sectional Measurements 
(Dry) 
Semichemical Chlorited Semichemical 
Property Sp. Su. To. Sp. 0. 
Fibers measured 36 42 78 38 43 81 
Cross area, sq. mu 643 613 627 554 511 531 
Std. dev. 30 29 21 36 2 22 
Net area, sq. mu 396 537 471 323 440 385 
Std. dev. 14 23 16 18 21 15 
Width, mu 45.0 34.2 39.2 43.0 31.2 36.8 
Std. dev. 1.4 (OA7/ iNet) iw? 0.9 il 
Thickness, mu 21.5 23.9 22.8, 19.4 21.6 20.5 
Std. dev. eit 0.8 OT. in? 0.7 One 
Width/thickness 2.34 1.48 Se 2.59 1.48 1.99 
Std. dev. ORS 0.04 0.09 0.22 0.04 0.12 
Roundness factor, % 42.3 65.8 55.0 39.4 65.9 53.5 
Std. dev. 2.4 1.4 1.9 Dre 1.6 2.0 
EFWT, mu 4.44 7.74 Se 3.80 6.95 ae 
Std. dev. 0.16 0.20 Oui 0.20 
Sp.—springwood fibers. 
Su.—summerwood fibers. 
To.—total fibers (composite). 
Std. dey.—standard deviation from the mean. 
EFWT—equivalent fiber wall thickness. 
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refined for 1.6 hr. there was 4% of fines and, after their 
removal, the tensile strengths of the sheets were de- 
creased by 12% and the tearing strengths were increased 
by 17%. These changes were probably the result of 
‘a decrease in the number of the fiber-to-fiber bonds 
in the sheet. The effects of the fines on the 


Dry 


Fig. 1A. Semichemical cross sections (250 X). 


strength characteristics were approximately of the same 
order of magnitude for each pulp and, thus, did not 
affect their relative strength differences. 


CHEMICAL EVALUATION OF THE PULPS 


In an investigation of the effect of the several chemi- 
cal treatments on the chemical properties of the wood, 
determinations were made of the extractives, lignin, 
pentosan, and alpha-cellulose contents of the wood and 
pulps. The analytical data are presented in Table IV. 
In all cases, except where noted, the analyses were made 
in accordance with TAPPI methods. In the alpha- 
cellulose determination the material was pretreated with 
acidified sodium chlorite to remove the lignin as sug- 
gested by Cundy and Beck (8). The lignin content of 
the chlorited pulp could not be determined directly. It 
was calculated from the loss of material from the 
chloriting, corrected for extractives and pentosans. The 
extractions were successive. 

The chemical action of the acidified sodium chlorite 
on the semichemical pulp seemed to be mainly the re- 
moval of lignin from the fiber. However, a small 
amount of pentosans was dissolved from the pulp; and, 
if the behavior of the pentosans is typical of the hemi- 

celluloses in general, small amounts of mannan and 

uronic anhydride were also removed. It was shown by 
a methoxyl determination that the isolated lignins from 
the wood and from the semichemical pulp contained a 
negligible quantity of carbohydrate material. The 
lignin from the pulp had 15.4% methoxyl, that from the 
wood 16.3%, 


PHYSICAL EVALUATION OF THE PULPS 
Microscopic Examination of the Fibers 


A microscopic examination of the fibers was made in 
order (1) to obtain a measure of the changes in the 
thickness of the cell wall and in its state of collapse pro- 
duced by the action of the acidified sodium chlorite, (2) 
to obtain some measure of the change in the swelling 
properties of the fibers as a result of the chloriting, (3) 
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to observe the effects of refining on the surfaces of the q 
fibers, and (4) to study the distribution of the lignin in 


the semichemical fibers. 


The higher density of the chlorited sheets may have 


been due to a higher percentage of collapsed, ribbonlik 
fibers. An increase in the percentage of collapsed fiber 


or in the state of collapse of the fibers is probably related | 
to an increase in the width-thickness ratio and to a de- — 


crease in the roundness factor—a ratio of the gross area 
to the area of the circle circumscribing the cross section, 


expressed in per cent. The wall thickness was esti- 


mated by calculating an equivalent fiber wall thickness 
(EFWT)—a ratio of the net cross sectional area of the 
fiber to twice its width. 

The changes in the thickness of the cell wall, the 
width-thickness ratio, and the roundness factor were 
determined from measurements on photomicrographs 
prepared by the following precedure. A random sam- 
ple of 200 fibers over 3 mm. in length was selected from 
the semichemical pulp with the aid of a dissecting 
microscope. These fibers were randomly separated into 
two groups of 100 fibers each. One group was chlorited 
under conditions similar to the large-scale chloriting 
procedure of Graff and co-workers (9). If the semi- 
chemical fiber had a wall thickness greater than 5 mu, it 
was considered a summerwood fiber; if it was less than 
5 mu, it was believed to be a springwood fiber. For the 
chlorited fiber, the dividing wall thickness was 4.5 mu. 
These criteria were selected arbitrarily after a visual 
examination of the photomicrographs. These data are 
presented in Table V. 


Chloriting resulted in a decrease in the wall thickness — 


of the fiber but this did not seem to affect its state of — 
Although there was a slight tendency for the — 


collapse. 


springwood fibers to become ribbonlike, an analysis of — 


the width-thickness ratio and the roundness factor in- 
dicated that there seemed to be no significant collapsing 
of the lumen from the action of the chlorite. 
the lumen partially collapsed in most springwood fibers 


However, | 


Wet 


lig. 1B. Semichemical cross sections (250). 


for all pulps. 


sities and the different strength properties of paper from 
the pulps investigated in this study. 


A survey of the literature and a study of the relation- | 


ships among the papermaking properties point strongly 
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Therefore, the state of collapse of the | 
fiber was not responsible for the different apparent den- + 


to the swelling power of the pulp as a basic factor in the 
whole problem (10). Water-swollen fibers, beaten for 
various intervals, could not be cross sectioned without 
preliminary drying. However, the swelling power of 
_ the semichemical and the chlorited pulps was estimated 
_ by using the following procedure. A sample of long- 
_ fibered unbeaten semichemical pulp was imbedded in 
paraffin and cross sectioned as described previously. 
_ First, the group of cross sections were photographed in 
the dry state (Fig. 1A), and again after immersing the 
microscopic slide in water for 30 min. (Fig. 1B). The 
cross sections were subjected to one 15-min. treatment 
_ with acetic acid and sodium chlorite in the same pro- 
portions as used in the previous microchlorite treatment 
and then photographed. Another photomicrograph 
was taken of the chlorited cross sections in the dry con- 
dition. The photomicrographs of the chlorited fibers 
were not included because the changes in the fiber di- 
mensions were not readily evident by a visual examina- 
tion. Table VI presents the data on the change in the 

_ net area after swelling in water. 
The chloriting of a semichemical fiber increased its 
degree of swelling in water. In their natural state, the 
lignin and the carbohydrate portions of the cell wall are 


is to swell the fibers even more than above by opening 
up their structures so that water can penetrate further 
into the fiber. .It seems reasonable to believe that the 


Fig. 2B. Semichemical pulp (100X). 9 hr.—S.-R. 375 ml. 


presence of this network of nonswelling, nonelastic 
lignin would tend to prevent a further increase in swell- 
ing similar to its tendency to prevent shrinkage on 


Table VI. Fiber Cross-Sectional Measurements He 

a eeteabeastcal ——————-Chlorited semichemical————_ "45 s 

Dry — Wet Dry et = tea 

Property Sp. Su. To. Sp. Su. To. Sp. Su. To. Sp. Su. To. ; a 

Fibers measured 34 35 69 34 35 69 34 35 69 34 35 69 a 
Net area, sq. mu 537 500 518 811 817 814 527 473 500 851 865 858 og 
Std. dev. 19 33 19 26 59 31 19 30 19 32 59 34 ae 
(dry basis) (dry basis) Ht 

Change in net area on swelling, % —- ass ae 54 64 59 As erat ik 65 81 73 , 
Std. dev. i i ee dos 4 4 3 on ae agite 5 4 3 i 
Sp.—springwood fibers. u " 
OS per ity, fibers. ite) : I 7 ‘= h hi Ith ss t a 
Std. Si cacbentew hee pri acerecal from the mean. drying. f a ypot esis SUC as t bes ee. ough no a! 


directly substantiated by data, is true, it can help very 
much in explaining the beating difficulty and the rel- ay 
atively poor strength of the semichemical pulp com- * 
pared with that of the chlorited pulp. os 

In the photomicrographs of Figs. 2 and 8, the effects 
of beating on the surfaces of the fibers are observed. fs 
These illustrations were prepared by a metal shadow ¥ 
casting technique developed by Williams and Wykcoff ié 
(11), and reviewed by Siegel (12). There seemed to bea Fs 
very tough skin substance surrounding the semichemical = 
fiber which prevented fibrillation in the early stages of 
the refining treatment (Figs. 2A and 2B). When the 
semichemical pulp was chlorited, the toughness of this 
skin substance must have been greatly reduced, for 
after a comparatively short beating time fibrillae ap- 
peared on the surfaces of the fibers (Figs. 3A and 3B). 
This fibrillation was very different from that of the 
semichemical pulp. Whereas the fibrillae of the latter 
existed as coarse, distinct threads emerging from the 
fiber surface, those of the chlorited pulp were generally 
too fine to be resolved at a magnification of 100 di- 
ameters. Once the surface of the chlorited fiber was 
broken open and some fibrillation had taken place, the 
entire fiber in that region seemed to split up into a mass 
of fibrillae. This phenomenon did not occur with the 


saturated with water. It was shown that, when the 
water was removed, the fiber tended to shrink, but that 
the lignin seemed to prevent the cell wall from contract- 
ing as much as in a lignin-free fiber. On reswelling in 


veka = 


Fig. 24. Semichemical pulp (100X). 0 hr.—S.-R. 895 ml. 


_chlorited fibers. 


TAPPI 


water the fibers tended to return to their natural state, 
and there was almost no difference in the net cross- 
sectional areas of the water-swollen semichemical and 
One purpose of the beating operation 
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semichemical pulp. The importance of this fibrillation 
in the development of the strength of a pulp has never 
been completely determined, but it appears that a cer- 
tain amount of fibrillation would be advantageous. 
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A group of cross sections of semichemical fibers were 
photographed at a magnification of 250 diameters be- 
fore and after being subjected to a 15-min. treatment 
with 72% sulphuric acid as shown in Figs. 4A and 4B. 
A comparison of these two photomicrographs provided 
evidence of a certain distribution of lignin throughout 
the fiber. 


0 hr.— 


Fig. 3A. Chlorited semichemical pulp (100X). 
S.-R. 860 ml. 


Another experiment was carried out when it was ob- 
served that the lignin residue obtained from the semi- 
chemical fibers by 72% sulphuric acid had a fibrous 
structure. Some of these lignin fibers were photo- 
graphed at a magnification of 100 diameters (Fig. 5). 
They definitely retained the over-all structure of the 
fiber, indicating that the lignin probably influences very 
significantly many properties of the fiber. After the 
lignin was dried, it was very brittle and crumbled when 
touched. An attempt was made to cross section this 
lignin residue (Fig. 6) but it was not very successful. 
However, on close inspection several cross sections can 
be seen in which there appeared to be a distribution of 
lignin across the fiber wall. 


Zero-Span Tensile Strength 


Several investigators have claimed that the zero-span 
tensile test gives a measure of the strength of the in- 
dividual fibers in a sheet of paper. Therefore, this test 
was used to determine if there was any difference in the 
intrinsic fiber strengths of the semichemical and the 
chlorited semichemical pulps. In measuring this prop- 
erty of the pulp it is important to have a constant 
number of fibers per sheet cross section or, in other 
words, the same number of fibers between the jaws of 
the zero-span instrument. Institute of Paper Chemis- 
try Method 527 was used in this determination. (Cf. 
TAPPI Suggested Method T 481 sm-52.) The zero- 
span tensile strengths on a constant fiber basis for both 
pulps at several degrees of beating are presented in 
Table VII. 

There was no significant difference between the zero- 
span tensile strength of the semichemical and the 
chlorited pulps. This result agrees with a hypothesis 
presented by Hebbs (7/3) that the cellulosic portion of 
the fiber is the chief chemical component influencing 
the intrinsic strength of the fiber. In addition, beating 
had no effect on the zero-span tensile strength, which is 
in agreement with previous work (14). In this in- 
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vestigation the wet pressings given the sheets we 
varied and the fines were removed from the pulp, 
these factors had no effect on the zero-span tens 
strength. ‘Therefore, this property was not responsible — 
for the difference in the tensile and tearing strengths of 
the two pulps. et ae 


Table VII. The Effect of Beating on the Zero-Span | 


Tensile Strength i 
’ Z =, Ga | 
shitty ; Basis weight, tensile Gereuath iy 
hr. g./sq. m. Lb rem | 
Semichemical Pulp a : 
4.9 89.0 fahes 5 | 
6.5 89.0 65.8 4 
8.1 89.0 73.8, 7g 
oz: 0.6-1.4 : 
Chlorited Semichemical Pulp b 
0.8 66.0 69.3 ty 
1.6 66.0 74.4 
2.4 66.0 72.0 = | 
og: 0.5-1.1 ; 
ie | 


@ Average of ten determinations. 


Clark (14a) has used the ratio of the normal tensile : 
to the zero-span tensile strength as a measure of the de- ; 
gree of adhesion among the fibers. On a constant fiber | 
basis and with similar solid fractions, an average degree § 
of adhesion for the semichemical sheets was 38.0/69.2 ! 
or 0.55 as compared with 47.5/74.4 or 0.64 for the¢ 
chlorited sheets. This indicated that the bonding: 


properties of the chlorited pulp were better than those ¢ 


of the semichemical pulp. 


Fiber Length 


Clark (15) considers the weighted average fiber length / 
the most useful measure of this property for determining 
relationships with the strength characteristics of the: 
pulps. In this study the fiber lengths were measured * 


by a projection method developed by Graff and Feavel : 
(16). 


The data on the changes in the weighted average 


Vig. 3B. Chlorited semichemical pulp (100X). 3 hr. 


S.-R. 370 ml. 


The data indicated that, in the process of developin 
strength from the semichemical pulp by a pebble mill 
refining operation, the fiber length was considerably re+ 
duced but seemed to approach a constant value. Th 
strength of the chlorited pulp was developed after a 
much shorter beating time, and there was no significant) 
change in the fiber length. 
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’ In addition to its stiffening effect, the presence of the 
gnin in the semichemical pulp retarded its swelling in 
water and, thus, is probably responsible for the com- 
paratively long refining time and the subsequent de- 
erease in the fiber length of this pulp. The main effect 
of the fiber length on the tensile strength of paper seems 
to be due to the number of the fiber-to-fiber bonds that 
are associated with each fiber and also in the degree of 
cross linkage possibilities. In general, the longer the 
fibers, the greater are the potential bonding properties 
of the fiber. Therefore, a portion of the tensile strength, 
difference between the semichemical and the chlorited 
pulps can be accounted for by the decrease in the fiber 
length of the semichemical pulp. It is the general be- 
lief that a pulp with a higher weighted average fiber 
length produces a sheet with a higher tearing strength, 
other factors being equal. However, on a constant 


Table VIII. The Effect of Beating on Fiber Length 


Beating 
time, Fibers Weighted average, mm. 
hr. measured Length Std. dev. 
Semichemical Pulp 
0 A487 2.53 0.07 
4.9 332 2.16 0.07 
6.5 710 1.78 0.05 
8.1 400 cree 0.06 
Chlorited Semichemical Pulp 
0 325 2.64 0.08 
0.8 371 2.53 0.07 
1.6 299 2at5 0.08 
2.4 279 2.58 0.07 


Std. Dey.—standard deviation from the mean. 


fiber basis the semichemical pulp produced a paper with 
a slightly larger tearing strength than that of the 
chlorited pulp. This anomalous behavior was probably 
due to a lower fiber-to-fiber bonding strength in the 
semichemical sheets. 


ecific External Surface 


_ The amount of exposed area available for bonding to 
other fibers is important in a study of the strength 
characteristics of a pulp. 


In this investigation this 


Fig. 44. Semichemical cross sections (250). Before 
729 H.SO.% 


area was measured by the surface catalytic method de- 
seribed in TAPPI Standard T 226 sm. The data are 


oresented in Table IX. 
The importance of the fines in the measurement of 
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specific surface can be easily observed from an inspec- 
tion of ‘Table IX. Much of the specific surface in the 
form of fines was lost during the formation of the hand- 
sheets, especially in the case of the semichemical pulp. 
Assuming no changes in the fiber surface area as a result 
of chloriting, the specific surface of the unbeaten chlo- 
rited pulp should be 1.35 times larger than that of the 
unbeaten semichemical pulp because of differences in 
yield. This was approximately true for the pulp that 
did not contain fines but not for the whole pulp. 


Fig. 4B. Semichemical cross sections (250). After 72% 
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In general, within each pulp the changes in specific 
surface correlated with the changes in the tensile 
strength resulting from beating or from a removal of the 
fines from the sheet. Baker and Browning (17) found a 
rough correlation between the increase of bursting 
strength and specific surface resulting from beating 
several species of unbleached kraft pulps. However, 
between these quantities for the two pulps used in this 


Table IX. The Effect of Beating on the External Specific 
Surface 


Units, Sq. Cm./G. 


Semichemical Pulp 
Beating time, hr. 0 4.9 6.5 Saw 


Whole pulp 11,400 28,700 42,600 72,200 

Pulp from standard sheet ae 15,500 20,100 25,200 

Pulp with fines removed 8,700 10,200 11,400 12,800 
Chlorited Semichemical Pulp 

Beating time, hr. 0 0.8 1.6 2.4 

Whole pulp 22,900 23,300 27,600 29,700 


15,800 17,400 19,500 


Pulp from standard sheet ae 
12,500 138,400 138,200 14,100 


Pulp with fines removed 


work there was a negative correlation; the semichemical 
pulps had higher specific surfaces and lower tensile 
strengths than those of the chlorited pulps. In other 
words, on a constant fiber basis the semichemical pulp 
had a higher specific surface than that of the chlorited 
pulp even with the fines removed; thus, it also had more 
opportunity to bond. However, probably because of 
the nature of the lignified surface and the inherent 
stiffness of the fiber, the actual bonding forces among 
the fibers must have been less in the semichemical pulp 
than in the chlorited pulp in order for the latter to have 
had the higher tensile strength. Changes in specific sur- 
face, then, as measured by the surface catalytic method 
might be a satisfactory index of changes in strength 
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within a given pulp, but were not very useful in compar- 
ing pulps with widely different properties. 


Bonded Area 

In order to confirm the hypotheses already mentioned 
concerning the effect of the number of the fiber-to-fiber 
bonds on the strength characteristics of pulp, the frac- 


Fig. 5. Klason lignin from semichemical pulp (100) 


tion of the external surface area of the fibers that is in 
optical contact in a sheet was determined by a method 
developed by Parsons (18) and expanded by Ratliff (2). 
The unbonded sheets were made by first forming them 
from water, displacing the water with acetone, and the 
acetone with benzene. The data on the effect of beat- 
ing on the bonded area are presented in Table X: 

On converting the bonded area (sq. cm./g.) of the 
semichemical sheet to a constant fiber basis, the bonded 
area of this sheet was in one instance higher than that of 
the chlorited sheet, and yet the tensile strength of the 
former was lower. This can possibly be explained by a 
combination of two hypotheses: (1) the strength per 
unit bonded area of the semichemical sheet was much 
lower than that of the chlorited sheet and (2) a portion 
of the bonded area in each sheet was not involved in 
fiber-to-fiber bonding but in bonding among the fines. 
This latter type of bonding would be more prevalent in 
the semichemical pulp because of its higher content of 
fines. 

The true fiber-to-fiber bonded area could not be de- 
termined since that proportion of the measured bonded 
area involved in fine-to-fine bonding was not known. 
It is believed, however, that the percentage of bonded 
area would be a more logical measure of the true fiber- 
to-fiber bonded area than the total bonded area for a 
comparison between sheets from two different pulps. 
The percentage bonded area within each pulp increased 
with an increase in the beating as indicated in Table X. 
By increasing the wet pressing from 50 to 400 p.s.i. on 
the semichemical and chlorited pulps refined at the 
median beating intervals, the percentage bonded area 
increased from 50.8 to 74.38% and from 83.3 to 89.1%, 
respectively. After removing the fines from these 
same pulps, the percentage bonded area decreased from 
50.8 to 45.7% and from 83.3 to 77.2%, respectively. 
Since the bonding strength per unit of bonded area prob- 
ably did not change significantly during these opera- 
tions, the corresponding changes in the tensile strength 
were due mostly to these changes in the bonded areas of 
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the sheets: The values of the perenne hotden ire: 
verified the conclusion drawn previously in regard to the 
changes in the tearing strengths of the pulps during 
beating, wet pressing, and the removal of fines. In all 
cases the increases in the bonded area were accompanied 
by decreases in the tearing strength. 

The above discussion was concerned chiefly wi 
comparisons within each pulp, whereby the bonding 
strength per unit of bonded area could be considered ap- 
proximately constant. In comparing the strength 
characteristics between pulps, the effect of the percent- 
age bonded area was modified by the differences in the 
unit bonding strength. However, it was noted that, in 
all instances, the percentage bonded area of the chip. 
rited pulp was greater than that of the semichemical pulp. 
This was probably indicative of the greater flexibility of 
the chlorited pulp which permitted these fibers to b 
drawn closer together during the drying of the sheet 
that larger fractions of the surface were in a position to 
be bonded. 


Specific Bonding Strength 


A method has been developed at The Institute o 
Paper Chemistry (19) which gives a measure of th 
bonding strength of paper. In this test a tensile stres 
is applied to the surface of the sheet by a film of viscous 
oil on a wheel which accelerates over the  speci+ 
men. The applied stress is proportional to the velocity 
of the wheel and the viscosity of the oil and is called the 
viscosity-velocity product (VVP). From visual ob! 
servations of the rupture it seemed that only bonds an: 
not fibers were broken during the test. It is believec 
that the division of the VVP by the percentage bondee 
area will give a measure of the bonding strength per unt 
of bonded area. This ratio was called the specific bonds 
ing strength. In Table XI the data on the effect o 
beating on the bonding strength (VVP) and the speeifif 
bonding strength are presented. Two types of failury 
were recorded: (1) the first appearance of blisters from 
internal failure and (2) the first separation of the fiber# 
from the body stock. The values marked ‘‘greate? 
than” indicated that a failure could not be produce 
under the test conditions available. 


Fig. 6. Cross sections of Klason lignin from semichemici ‘ 
pulp (250) : 


The data indicated that the specific bonding streng 
was dependent upon beating and was also depende(d 
upon wet pressing and the content of fines in the sheet! 
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_ Table X. The Effect of Beating on the Bonded Area 


a ; Specific scattering ——Bonded area—\ 

Beating Basis coefficient,* sq. cm./g. % of = wo a 

_ time, weight, Water Benzene total area, 
hr. g./sq. m. sheet sheet area sq. em./g. sq. cm./g. 

Semichemical Pulp 

4.9 212 360 41.2 6,380 15,500 
6.5 67.3 233 474 50.8 10,200 20/100 
8.1 225 548 59.0 14,900 25,200 


Chlorited Semichemical Pulp 


0.8 72. 111 459 75.8 12,000 15,800 
1.6 70.0 92 551 83.3 14,500 17,400 
2.4 7 68 599 88.7 17300 19/500 


@ Average of ten determinations. 


By increasing the wet pressing on the semichemical and 
chlorited pulps refined at the median beating intervals 
from 50 to 400 p.s.i., the specific bonding strengths for 
rupture increased from 967 to 1890 kp.-cm. per sec. 
and from 1970 to >2700 kp.-cm. per sec., respectively. 
After removing the fines from the same pulps, the 
specific bonding strengths decreased from 967 to 620 
kp.-cem. per sec. and from 1970 to 1160 kp.-cm. 
per sec., respectively. The measurement of specific 
bonding strength not only included a measure of the 
true bonding strength per unit bonded area but also 
measure of the distribution of the stress among the 
fiber-to-fiber bonds. It was probable that much of the 
variation in the specific bonding strength within each 
pulp was due to differences in the stress distribution 
among the bonds. : 

The specific bonding strengths of the semichemical 
pulp were generally lower than those of the chlorited 
pulp. This was probably due to the deleterious effect 
of the lignin on the surface of the fiber. Lignin has a 
smaller percentage of hydroxyl groups than any car- 
bohydrate material; thus, the lignin-lignin or the lignin- 
carbohydrate secondary bonds between the semichemi- 
eal fibers were probably not as strong as the carbohy- 
rate-carbohydrate secondary bonds between the chlo- 
rited fibers. 

The effect of the specific bonding strength and the 
ffect of the bonded area on the tensile strength and on 
the tearing strength due to chloriting were synergistic. 
Together they were partly responsible for the increase 
in the tensile strength of the semichemical pulp after 
hloriting by forming more and stronger bonds between 
the fibers. The higher bonding strength was also re- 
ponsible for counteracting the effect of the longer fiber 
ength of the chlorited pulp in producing a sheet with a 
lightly lower tearing strength than that from the semi- 
hemical sheet on a constant fiber basis. And, finally, 


‘able XI. The Effect of Beating on the Specific Bonding 
Strength 


Bonding strength,* Specific bonding strength, 


j - sec, kp.-cm./sec. 

| ena 5 peer ¢ We ra 8 ide 

hr. Blister Tear Blister - Tear 
Semichemical Pulp 
4.9 118 306 300 776 
0.5 213 466 442 967 
8.1 545 890 910 1480 
Chlorited Semichemical Pulp 

0.8 484 905 627 1170 
EG 709 1630 855 1970 
2.4 >1770 >1770 >2000 >2000 


@ Average of four determinations. 
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by means of this higher bonding strength combined with 
higher fiber flexibility, chlorited sheets were produced 
that had higher solid fractions than could be obtained 
Be normal wet pressures from the semichemical 
pulp. | 


CONCLUSIONS 


1. Ona constant weight basis the tensile strength of 
the semichemical pulp was lower than that of the chemi- 
cal pulp because the chemical sheet had more fibers per 
sheet cross section than did the semichemical sheets. 
When this factor was constant, the tensile strengths 
were approximately equal. 

2. Onaconstant weight basis, the tensile strength of 
the semichemical pulp was lower than that of the chlo- 
rited semichemical pulp because: (1) the chlorited 
sheets had more fibers per sheet cross section among 
which to distribute the load; (2) the flexibility and the 
degree of swelling of the chlorited fibers were higher 
which allowed these fibers to have greater opportunities 
for fiber-to-fiber bonding; (3) the weighted average 
fiber length of the chlorited pulp was higher; and (4) 
the surface properties of the chlorited fibers were such as 
to produce sheets with a higher percentage bonded area 
and a higher specific bonding strength. ‘ 

3. Ona constant weight basis, the tearing strength 
of the chlorited pulp was higher than that of the semi- 
chemical pulp because, in the sheets produced from the 
former pulp, there were more fibers participating in the 
tearing action at the zone of rupture. On a constant 
fiber basis the tearing strength of the semichemical pulp 
was slightly higher than that of the chlorited pulp be- 
cause of the greater fiber-to-fiber bonding forces of the 
chlorited pulp. 
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Intensity of the Odor Release at Various Points in the 
Kraft Pulping Process 


M. A. SCHOENING and R. H. WRIGHT 


Measurements are reported of the concentration of hydro- 
gen sulphide and methyl mercaptan in various effluents 
from a sulphate mill. 


Tue problem of odor control in the kraft process 
is complicated by the fact that malodorous materials 
are liberated in varying amounts at many different 
points in the plant. Many otherwise excellent meas- 
ures to reduce the odor have failed to eliminate the 
nuisance because they have left untouched one or more 
important sources (/, 2). With the notable exception 
of Reid’s paper (3), little systematic information appears 
to have been published on the quantities of malodorous 
material in the various effluents. 

During a study of the problem of odor reduction, 
a survey was carried out at the Bloedel, Stewart, and 
Welch pulp mill at Port Alberni, B. C. This survey 
covered the concentration of hydrogen sulphide and 
of methyl mercaptan in various effluents. This mill 
opened in 1947 and has been described elsewhere (4). 


SAMPLING PROGRAM AND METHODS 


The analytical method used in the survey has been 
previously described (6). A number of minor modifica- 
tions were introduced at various stages in the survey. 
Thus, in sampling furnace and stack gases containing 
a high proportion of COs, it was necessary to increase 
the concentration of the NaOH solution used for absorb- 
ing the gases from N/5 to 3N. This did not appear to 
impair or alter the test results. Where the gas being 
tested carried a negligible amount of condensable 
material (as for example at the roof ventilators or the 
sewer outfall), the gas sample was collected by a tube 
and funnel and drawn directly through the absorbing 
solution into the measuring syringe. Where the gas 
contained large quantities of condensable material 
(blow gases, furnace gases, etc.) the sample was passed 
first through a condenser and then into a trap, see Fig. 1. 
The noncondensable gases were then passed through 
the absorbing apparatus in the usual way and a sample 
of the condensate was transferred to a sealed vial by 
means of a hypodermic syringe. Where necessary 
suction was used to draw the gases through the ap- 
paratus. 

The interval between taking a sample and beginning 
the colorimetric analysis was always less than 1 hr. 
and usually not more than 20 min. 


Samples were collected for analysis at the following 
points: 


M. A. Scuornina, Junior Wipro) B. C, Research Council, present address; 
Sherritt-Gordon Mines, Ltd., Ottawa, Canada, and R. H. Wriaut, Head, 
Beton of Chemistry, British Columbia Research Council, Vancouver 8, 
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Digester Relief and Gas-off. Samples of noncondensa- 
ble gases and of condensate were obtained from a 
valve installed in the relief line about 3 ft. from the k 
top of no. 2 digester. 

Blow Gases. At Port Alberni the blow tank is} 
located outside the digester building. At the time of | 
the survey it was not provided with a cyclone or heat 
recovery system, and the steam and other gases were § 
vented directly to the atmosphere producing a plume ¢ 
as shown in Fig. 3. Samples were withdrawn through 
a length of '/s-in. pipe welded into the side of the vent 
pipe about 3 ft. above its junction with the body of the 
tank. Noncondensable gases and condensate were 
analyzed separately. 

Evaporator Effluents. The effluent from the multi-\ 
ple-effect evaporator was sampled after leaving the 
barometric leg of the jet condenser. Owing to operat-) 
ing difficulties due to incomplete separation of gases» 
from the condensate, the separate exit pipe for non-i) 
condensable gases from the seal-pot of the barometric! 
condenser had been blanked off, and condensate and 
noncondensable gases were discharged together through. 
a single pipe into a weir outside the building. During, 
the survey, therefore, both liquid and gas were sampled! 
in the concrete tank into which the seal-pot emptied. 
There was no difficulty in obtaining representative 
samples of the liquid, but the gas samples had to bey 
taken in the space immediately above the liquid surface" 
where the noncondensable gases were necessarily heavily’ 
diluted with air. 

Furnace Gases. Flue gases were regularly sampled: 
for standard Orsat analysis at a station near the top)! 
of the recovery furnace. The same sampling pipe was} 
used for taking samples for this investigation. Tha 
standard condenser-trap assembly shown in Fig, 1 was 
used with the addition of a horsehair filter to remove 
soot and chemical fumes from the gases before they: 
entered the condenser. i 

Stack Gases. Furnace gases after passing through 2 
cascade evaporator and electrostatic precipitator, enter! 
the main stack through a horizontal duct. An open: 
ing in the top of the duct gaveaccess to theinteriorabou ) 
7 {t. from the dampers. The flow of flue gas through) 
the duct was not uniform, being practically stagnany 
near the top. Samples were therefore taken at varioul 
depths using a pipe terminating in a filter assembly 
with a paper thimble to remove the dust and fumes: 

Washer Room Ventilators. Steam and gases fron 
the knotter and pulp washers are collected by hood} 
and discharged to the atmosphere through a series a) 
of four vents on the roof. Samples were taken Fl 
the vent openings. ' 

Green Liquor Tank Vapors. The steam from th) 
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green liquor tank in which the smelt is dissolved is 
vented directly to the atmosphere through a muffler 
on the roof. The issuing vapor was sampled. 

Sewer Outfall. The sewer outfall from the plant 
is located at the head of a marshy area adjacent to the 


Fig. 1 


Alberni Inlet. The outfall is practically at ground 


level and samples of the liquid and the air immediately 


above the surface were readily obtained. 
Lime Sludge Filter. Since there was a perceptible 


amount of odor in the vicinity of the lime sludge filter 


which was washed with contaminated hot water, air 
samples were collected for analysis in the hood over the 


filter. 


An extensive exploratien of the plant showed that 
the foregoing were the principal points of odor release. 
During the time the survey was in progress, the weather 
conditions generally favored rapid dissipation of the 
gaseous efHuents in the upper air. There was therefore 
very little odor in the surrounding built-up areas and 
no measurements were made at a distance from the 
mill. 

The survey was carried out between May 3 and June 
23, 1950. During May, the operating procedure of 
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the mill included the addition of 200 lb. of elementary 
sulphur to each digester charge. At the end of May 
this practice was discontinued and the white liquor 
sulphidity fell rapidly as can be seen from Fig, 2 which is 
plotted from the mill operating records. 

The principal wood species cooked were western 
hemlock and Douglas-fir with lesser amounts of western 
red cedar, The various species were cooked separately 
and an attempt was made to measure the concentration 
of malodorous gas originating from digester charges 
of each species. 


EXPERIMENTAL RESULTS 


Digester Gas-Off 


Following the charging of a digester, permanent 
gases are released from time to time during the early 
stages of the cook. The gases so removed are referred 
to as the “gas-off.”” At the end of the cook the pres- 
sure in the digester is reduced to something under 100 
lb. before blowing the charge. The gases released 
at this stage are called “‘relief-gases.”’ 

Table I shows the results of analysis of gas-off sam- 
ples, both condensable and noncondensable, from 
several cooks and at various intervals after charging 
the digester. 


In general, the cooking procedure at Port Alberni 
called for the interventing of relief gases into newly 
charged digesters. This may account for the high ini- 
tial concentration of malodorous substances found in 
the gas-off from certain cooks and the much lower 
values in others. In the absence of such a procedure 
one would expect a low initial concentration with a 
rapid increase at some definite pressure. Suttermeister 
(6) suggests that mercaptans and sulphides begin to 
form at between 40 and 60 p.s.i. From observations 
of the variation of pressure with time during a typical 
cook one would expect the concentration of malodorous 
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material to show a significant rise 30 to 40 min. after 
the beginning of the cook. 

Although no data were obtained on the proportion 
of condensable gases in the gas-off vapors, experience 
suggested that this ratio would be greater than 98%. 
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Table I. Digester Gas-Off 


—N Cig agua gas— 


-—— Condensate—~ 
MeS 


ALS, esi, 2D, ' 
Chips Digester Sample taken uo./ iB ug./l. ug./ml. ug./ml. Remarks s 
Fir 10:54 11:12-11:18 104 13,600 18 304 Digester charge included 200 lb. sulphur 
; 11:18-11:26 96 14, 600 19 64 : 
:26-11:35 112 : ; . 
Hemlock 9:15 Mee ao 753 192 6,000 32 224 Digester charge included 200 lb. sulphur 
9:53- 9:58 40 9,800 41 176 , : 
:58-10: 120 F 5 - 
Fir 11:52 eG a fe at No sulphur added to digester charge 
12:13-12:16 2 1 $) 
12:16-12:21 920 1 ; 
12:21-12:27 ot 280 35 
12:27-12:34 16 1,240 6 
12:34-12:42 ane eer a 
e 10:58-10:58 ; 
utes ye nae 704 1,000 8 No sulphur added to digester charge 2 
11:04-11:10 440 ea 
11:10-11:17 400 5a 
11:17-11:238 8 1,230 2 
11:23-11:29 A coe 4 q 


On the basis of this value, the nuisance arising from the 
gas-off vapors was probably of minor importance as 
compared with the relief and blow gases described more 
fully below. 

It should be noted that the formation of malodorous 
materials was reduced by approximately 90% when sul- 
phur was omitted from the digester charge. 


\ 


Digester Relief Gases 


The results shown in Table II show a satisfactory 
consistency of mercaptan concentration in the noncon- 
densable gases. Rather surprisingly, the omission of 
elementary sulphur from the cooking cycle made very 
little difference to the mercaptan concentration in the 
noncondensable gas although it did give a considerable 
reduction in the concentration of both malodorous 
materials in the condensate. The results indicate that 
a higher concentration of mercaptan is given off in the 
noncondensable gas from a fir cook than from a hemlock 
cook. It is possible that this variation was connected 
with the formation of turpentine and other oils from 
fir. ‘These relatively volatile reaction products might 
be expected to carry with them a higher concentration 
of organic sulphides. 


Digester Blow Gases 


These gases were extensively investigated with the 
results shown in Table IIT. 

The noncondensable gases showed large variations 
in composition. The cause of this variation was not 


Table Il. Digester Relief 


fully established but there were indications that it might 
have been connected with variations in the blowing 
pressure. ‘ 

In an attempt to smooth out the irregularities, the 
mercaptan concentrations found in the condensable 
and noncondensable fractions were combined to give a 
figure for the concentration in the blow tank vapor. 
This involved a knowledge of the relative amounts 
of condensable and noncondensable material. Samples | 
were sucked out of the blow tank vent pipe by means of | 
an aspirator and measurements were made of the volume » 
of gas collected in the aspirator bottle and the volume + 
of condensate collected in the trap. The ratio was 
found to be very close to 0.04 ml. of condensate per ml. | 
of noncondensable gas measured at atmospheric ! 
temperature and pressure (approximately 25°C.). 
Using this ratio and assuming the condensate to be + 
practically pure water, the volume of water vapor and | 
noncondensable gas at 100°C. and 1 atm. was calculated | 
and the concentration of MeSH derived from both * 
condensable and noncondensable fractions was esti- - 
mated. The result is given in the last column of Table ; 
III as micrograms per liter of blow gas vapor at 100°C, | 
and 1 atm. pressure. This had the effect of materially ,) 
reducing the amount of variation between the different { 
experiments. On at least one occasion when an unu- “ 
sually high concentration of malodorous material was | 
found, the digester was blown at an unusually high | 
pressure because of a plugged screen. 

Apart from the effect of the digester pressure at the ¢ 


Noncondensable 


A ; } r ——gas——_——. ——Condensate——X 
; Digester Digester Digester HS, MeSH, HS MeSH 
Chips filled relieved blown Sample taken ug./l. ug./l. ug./ml. g./ml.. Remarks 
Fir 200 10:23 10:50 10:27—10:30 60 18 , 300, 108 1308 Digester charge included 200 Ib. 
10:32-10:35 76 19,800 140 812 sulphur 
10: 36-10:39 104. 20,400 151 816 
Hemlock 7:45 11:00 11:19 11:03-11:06 16 13,400 166 1170 Digester charge included 200 Ib. 
11706-11318 32 14,700 165 916 sulphur 
: 11:13-11:19 64 13,500 124 760 
Fir 11:42 4:27 4:51 4:33- 4:37 160 17,300 73 178 No sulphur added to digester 
4:37-— 4:42 93 17,500 49 136 charge 
4:42— 4:47 147 20,800 48 128 
: 9:20 9:2 :26- 9:26 , 200 16 456 No. sulphur i 
9:29- 9:32 104 14,600 22 444 hints See iys eo 
9:32- 9:35 124 13,500 42 436 
9:35- 9:38 32 12,000 43 244 
9:38- 9:41 12 14,000 71 312 
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Table IIL. 


. Total 


Digester Blow Gases 


Wiseuier aye the ina ie pee —— Condensate ——~ MeSH, 
Chips blown Sample taken ug. I. ng./l.- retptry em aioe. Remarks 
Fir i: : =" 
45 ae ve 3 . n.d, 12,500 n.d. n.d. n.d. Digester charge included 
heck n.d. 31,700 n.d. n.d. n.d. 200 Ib. sulphur 
: 1:52 n.d. 49 ,000 n.d. n.d. n.d, 
1:52 = 1:521/. n.d. 93, 100 n.d. n.d. n.d 
1:521/2— 1:53%/2 n.d. 99,900 n.d. n.d. n.d. 
1:53*/2- 1:55 n.d, 102,700 n.d, n.d. n.d. 
eS ee Bee - nee n.d. 51,400 n.d, n.d. n.d. 
; 2a 2 es n.d, 5,680 n.d. n.d. n.d. Digester charge included 
— 9:35 n.d. 11,400 n.d. n.d. n.d. 200 Ib. sulphur 
:35 = 9:361/s n.d. 12,800 n.d. meas n.d 
9:361/2- 9:38 n.d. 16,800 n.d. n.d. n.d. 
9:38 — 9:40 n.d. 23,200 n.d, n.d. n.d. 
9:40 — 9:42 n.d. 19,200 n.d. n.d. n.d. 
9:42 — 9:431/, n.d, 30,000 n.d. n.d, n.d. 
a Ls 9:431/2— 9:45 n.d. 22,000 n.d. n.d. n.d. 
emloc 9:52 aes - 9:55 n.d. 11,200 n.d. n.d. nas Digester charge included 
9:55 — 9:57 n.d. 33,600 n.d. n.d. n.d. 200 Ib. sulphur 
9:59 -10:00 n.d. 36 , 400 n.d. n.d. n.d, 
10:00  -—10:01 n.d. 49,800 n.d. n.d. n.d 
10:01 -10:02 n.d, 29, 600 n.d. n.d. n.d. 
10:02 -10:03 n.d. 38, 400 n.d. n.d. n.d. 
oy me ae F025 n.d. 16,800 n.d. n.d. n.d. ; 
Of . oe 2 : _ Kee 4,600 13 188 198 No sulphur added to di- 
:. a ee 3,800 28 356 281 gester charge 
a an aie - 4 19,800 20 344 578 
te - aes 3,800 16 228 206 No sulphur added to di- 
ey ae 8,800 34 428 424 gester charge (blown 
: — 1:22 80 30,800 29 524 892 from higher than usual 
; -: % ressure 
Hemlock 10:37 10:37 -10:42 800 2 120 85 Ne: oe added to di- 
10:42 -10: 46 6,200 12 188 228 gester charge 
. 10:46 -10:50 3,300 21 356 272 ; 
Hemlock 3:34 2:35 — 2:40 6, 600 22 112 191 No sulphur added to 
2:40 -— 2:44 10, 400 31 212 322 digester charge 
2:44 — 2:47 11,700 1 8 227 


n.d.—not determined. 


time of blowing, there are indications that Douglas-fir 
yields a higher concentration of malodorous material 
than hemlock. The use of raw sulphur in the digester 
charge results in a two to threefold increase in the mer- 
-eaptan concentration of the noncondensable gases. 
The results indicate a general increase in the concen- 
tration of malodorous material as the blow progressed. 


On the basis of the calculated volumes of steam and 
noncondensable gas, the loss of sulphur through the 
blow tank was also estimated. The total mercaptan 
in the noncondensable gas worked out at about 20 Ib. 
In the econdensable fraction, the mercaptan amounted 
to approximately 13 lb. and the hydrogen sulphide to 
about 1.6 lb. The total loss expressed as sulphur was 


. 


of the order of 22 lb. per cook. 
It is apparent that the blow gases are a major source 
of odor release. 


This may have been due in part to a dilution of the 
gases by air drawn into the tank during the period be- 
tween blows. 

It is clear from the results that the blow tank vapors 
are a major source of odor particularly when, as was 
formerly the case at Port Alberni, no attempt is made 

to condense the steam. The total volume of gases 


Evaporator Effluents 
Although, as will be seen from Table IV, both hydro- 


oo tee ae VEL 


emitted from the blow tank vent pipe could not be 
-measured because the quantity of pulp which was en- 
trained in the gases would have rapidly plugged any 
Velometer or Pitot tubes with which the gas velocity 
might otherwise have been measured. A very rough 
approximation to the total volume of steam flashed off 
during the blowing of the digester was calculated. ‘The 
resulting figure of 16,400 lb. when combined with the 
ratio of condensable to noncondensable gases given 
above, indicated that the noncondensable blow gases 
would occupy approximately 6400 cu. ft. at atmosphere 
pressure and temperature. 


Table IV. Evaporator Jet Condenser Effluent 
Liquid effluent Air above liquid surface 

HS, MeSH, HS, MeSH 

Date pg./ml. ug./ml. pg./l. pg./l. 
May 25, 1950 2 24 Sing. 120 
May 30, 1950 Ge. 12 ae 28 
May 31, 1950 ‘br: Tr: aes 20 
June 2, 1950 Le Abie: are: 16 
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gen sulphide and methyl mercaptan were found in the 
effluent from the barometric condenser, their relatively 
low concentration in both the condensable and non- 
condensable fractions reduced the order of their impor- 
tance in the over-all picture. Since the temperature of 
the liquid leaving the barometric leg was only slightly 
above the ambient temperature, it followed that very 
little vapor was released from it to the atmosphere. 
Thus the contribution of this effluent to the general 


Table V. Furnace Gas 

% Noncondensable gas Condensate 
HS, MeSH, HS, MeSH 
Date ; ug./t. : ng./l. pg./ml. ug./ml. 
May 27, 1950 ite 7 2 40 
May 29, 1950 390 ot 49 56 
May 30, 1950 84 - 52 112 
June 1, 1950 52 = 10 40 
June 9, 1950 1 7 3 4 
June 12, 1950 2 ie 2 10 
June 15, 1950 3 ~ 9 78 
June 20, 1950 hide e, 20 24 
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odor release would appear to have been relatively 
insignificant. This conclusion while probably correct 
so far as Port Alberni was concerned might not. be 
valid in another mill operating at a higher sulphidity. 


Furnace Gases 


Routine mill analyses showed that the furnace gases 
normally carried about 17% COs. Since this would be 
absorbed by the sodium hydroxide in the absorption 


Fig. 3 


vial, the volume of gas drawn into the syringe was 
corrected for the amount of CO, lost in passing through 
the alkaline absorbing solution. The results shown in 
Table V include this correction. 

It will be seen that there is a certain amount of rather 
erratic variation in the figures obtained. The mill 
operating records were searched for a clue to the cause 
of these variations but without success. Apart from 
the erratic changes, a trend can be observed paralleling 
the marked drop in sulphidity that took place at the 
end of May when the addition of sulphur to each diges- 
ter charge was discontinued. 

The general conclusion that may be drawn from these 
results is that the furnace gases did not constitute a high 
intensity source of odor under the conditions existing 
at Port Alberni, particularly when the sulphidity fell 
to a low value as it did after June 1. 


Stack Gases 


The same correction for the CO, content of the non- 
condensable gases was made at the stack station as 
was made at the Orsat station. This involved the as- 
sumption that the leakage of air into the ducts, the 
cascade evaporator, and the electrostatic precipitator 
was negligible and that there was a negligible liberation 
of noncondensable gases in the cascade. While these 
assumptions were not altogether justified, the error would 
not be large. In the absence of Orsat analyses of the 
stack gases it seemed better to apply the full correc- 
tion than to omit it altogether. 
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Wades Bay 
’ Hein 


The stack gas analyses are shown in Table VI. - Com- 


parison with values found at the Orsat sampling station 


on corresponding dates shows that there was an ap- 
preciable pickup of malodorous material in the cascade 
evaporator. 


Table VI. Stack Gas 

Noncondensable -Noncondensable Condensate 
gas gas, combined, 

depth 6 ft. depth 12 ft. 6 and 12 ft. 

HS, MeSH, HS, MeSH, H2S, MeSH 

Date pg./l. yg./l. pg./l. ug./l. pg./ml. ug./ml, 
June 9, 1950 3 ae 42 ap il vA 
June 9, 1950 326 bit 195 i (ae 3X) 
June 12, 1950 119 als 204 mi 5 10 
June 15, 1950 370 ae 536 36 15 25 
June 20, 1950 460 15 420 Bt 46 28 


From mill records the gas flow through the duct was 
known to be about 37,500 c.f.m. under standard condi- 
tions. Putting the hydrogen sulphide content of the 
stack gas at 200 ug. per liter, this corresponded to an 
output of 213 grams of hydrogen sulphide per min. 
or approximately 1/2 lb. per min. A comparison of the 
mercaptan content of the stack gas with its concentra- 
tion in the noncondensable blow tank gases shows that | 
the stack gases carried about one third as much odorous | 
material as the noncondensable blow gases and at a | 
much lower concentration. 


Washer Room Ventilator 


The results shown in Table VII indicate that the : 


nuisance from this source is negligible. Detectable » 
Table VII. Miscellaneous 
Noncondensable 
gas Liquid 
ALS, MeSH, ALS, MeSH, , 
Sampling Date ug./l. ug./l. ug./ml. yg./ml. . 
Roof vent over knot- May 10, 1950 waa 32 . 
ter May 24, 1950 onde 20 
May 30, 1950 ete 4 
Roof vent over green May 18, 1950 ont oe 
liquor smelt tank May 30, 1950 ke ad sa 
Hood over lime June 1, 1950 at 16 
sludge filter 
Sewer outfall May 18, 1950 its ome ws a 
May 26, 1950 tee ae 2 12 
May 31, 1950 Ekg 6 Bins wr 10 


amounts of mereaptan were found only at the ventila- | 
tor immediately above the knotter. The analytical, 
method had to be pushed to the limit to secure event 
this indication. 


Green Liquor Tank Vapors 


Table VII shows that no detectable amounts of) 
either hydrogen sulphide or methyl mercaptan could( 
be found in these gases. 


. 


Sewer Outfall 


As can be seen from Table VII the sewer outfall! 
provided a low intensity source of odor. Under exist 
ing conditions this can probably be considered insignifi-i 
cant but the situation might be expected to alter under? 
certain circumstances, as for example if the installa- 
tion of a blow heat recovery system resulted in the dis+ 
charge of large quantities of contaminated condensate} 


Lime Sludge Filter 


The analyses shown in Table VII confirm the direct! 
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_ perception of smell at the lime sludge filter but suggest 
7 that the over-all contribution to the nuisance is not 
important. 


SUMMARY 


Under the operating conditions existing at Port 
Alberni at the time of the survey, the blow tank and 
stack gases were the primary sources of odor. The 
other effluents were distinctly minor in comparison 
with these. 

The highest concentrations of methyl mercaptan 
were found in the noncondensable blow gases which 
occasionally showed 100,000 ug. per liter. This was ¢ 
peak value and there was a considerable amount of 
rather erratic variation possibly due to variations in 
the blowing pressure and other causes. 

When the digester charge included 200 lb. of elemental 
sulphur, the release of malodorous substances in the 
noncondensable gases was increased approximately 
threefold. 

There are indications that slightly more odor is given 
off from a cook of Douglas-fir than from a cook of hem- 
lock. 

It was not possible to measure the total volume of 
condensable and noncondensable gases released from 
the blow tank but a rough calculation suggested that 
the loss of sulphur from the blow tank may haveexceeded 
20 Ib. per cook. 
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Under the conditions existing during the survey> 
the furnace gases carried only small amounts of mer- 
captan and hydrogen sulphide. During their passage 
through the cascade evaporator there was an appreciable 
pickup of malodorous material which escaped to the 
atmosphere through the stack. On the basis of esti- 
mates of the total volume of stack gas, the magnitude 
of the nuisance from the stack appeared to be secondary 
to that from the blow tank. 

With the low sulphidity cooking liquor in use at 
the time of the survey the effluents from the multiple- 
effect evaporator constituted only a minor source of 
nuisance in comparison with the blow tank and stack. 

Other sources of odor were essentially negligible. 
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Design Basis for Ammonia-Base Sulphite Raw-Acid 
Towers 


ROY P. WHITNEY and S. T. HAN 


Current interest in the ammonia-base sulphite process 
has directed attention to the preparation of the raw cook- 
ing acid. Since the ammonia-base system has certain 
unique features, with respect to the other bases, the acid- 
making equipment must be designed and must function 
accordingly. The factors which are important in the 
design of a raw-acid tower are considered in some detail, 
and an accumulation of the best available design data 
for this system is presented. These data are derived in 
part from the literature and in part from previously un- 
published work. The data and techniques presented are 
then used in an illustrative problem involving a raw-acid 
tower design for a set of typical operating conditions. 
The conversion of existing equipment to ammonia-base 
operation is also considered. 


Tue ammonia-base sulphite pulping process is 
one of considerable current interest. Several plants 
are operating on the ammonia-base process, and ib 
is probable that others will follow. Plant conversion 
from calcium to ammonia base does not require ex- 
tensive equipment alteration, but one poimt which 
warrants consideration is the preparation of the raw 
cooking acid. The equipment used for this purpose 


ra ; slate; 8. T. Han 
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in many calecium-base plants is not well suited for 
preparing ammonia-base acid. 

Raw-acid preparation is largely an absorption opera- 
tion. Calcium-base acid is commonly prepared in two 
large towers packed with solid limestone, over which 
water and sulphur burner gas are contacted counter- 
currently. The limestone packing steadily dissolves 
in the acid and is periodically replaced. _Ammonia-base 
acid should also be prepared in a countercurrent 
packed tower, but the packing in this case is inert to 
the system. Because of the absence of solid phases, 
the kinetic considerations are quite different and the 
tower and packing characteristics should be chosen 
accordingly. 

The operation of a packed absorption tower can best 
be analyzed and understood in terms of the two-film 
theory. While there are indications that this theory 
may give way to some better approach in the future, 
there is presently no alternative adequately developed 
for design purposes. The film theory is extensively 
covered in textbooks (1), and has been discussed by 
various authors (2, 3). It will be employed quantita- 
tively below. 

Absorption towers, like most industrial equipment, 
should be designed on the basis of economic balances 
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to evolve an over-all minimum equipment and operating 
cost. However, the operation of acid making is 
dictated more by the requirements of the pulping 
process than by the absorption itself, and many of the 
design variables which normally control the optimum 
conditions in absorption are in this case fixed. The 
problem is still largely economic, however, in that the 
object is to design equipment which will function 
smoothly and efficiently to provide the required raw 
acid at the minimum total cost; gross overdesign, with 
its attendant high initial and maintenance costs, is 
to be avoided. 


MAJOR DESIGN VARIABLES 


In the design of an absorption system, the major 
variables to be considered are: (1) the stoichiometry 
of the system, (2) the thermal effects attending the 
operation, (8) the equilibrium solubility relation, 
(4) the choice of packing material, (5) the liquor and 
gas rates, (6) the cross-sectional area of the tower, and 
(7) the height of the packed section. It is proposed 
to discuss each of these factors for the case at hand, 
presenting in each instance the best available design 
data and information. In some cases the data have 
been gathered from the literature, and in others they 
have not been previously published. The accumulated 
data will then be used to solve a typical design problem. 


Stoichiometry 


The stoichiometric, or material balance, relations for 
this case are fixed by the raw-acid requirements. The 
quantity of raw acid and its combined and total sul- 
phur dioxide contents* are determined by the pulping 
schedule and by the quantity of sulphur dioxide re- 
claimed from the digesters. These also fix the ammonia 
requirement and the demand for sulphur dioxide in 
the burner gas. Since the burner gas strength is also 
fixed within narrow limits by burner operation, the 
complete material balance over the absorber is easily 
calculated and, more important, is beyond the control 
of the designer. (It is evident that, were this material 
balance incompatible with the solubility relationship, 
process modifications would be necessary. ) 


Thermal Effects 


The temperature at which an absorption operation 
is conducted usually has a major effect on performance. 
Tn this system, the most important effect of temperature 
is on the solubility relation; the lower the temperature, 
the stronger is the acid which can be produced, or the 
smaller is the necessary packed height for a given acid 
strength. The burner gas entering the absorber should 
be as cool and as dry as possible, and the water used 
for acid preparation should be the coolest available. 
(The effects of temperature on the absorption coeffi- 
cients will be mentioned later.) 

The temperature of the raw acid leaving the absorber 
should always be calculated by means of a heat balance. 
Such a balance will demonstrate the very important 
effect of the heat of dilution of the concentrated am- 
monia solution fed to the tower, the heat of reaction of 
the ammonium hydroxide and sulphur dioxide, and 

* Mill definitions are followed for the terms “combined,” “‘free,’? and 
“total’’ sulphur dioxide. The ‘‘combined SQ2” refers to that required to 
form the sulphite of the cation present, and is equal to half the amount actu- 


ally combined with the base as the bisulphite. The ‘‘free SO2” is the differ- 
ence between the ‘‘total’’ and the ‘‘combined.”’ 
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Liquor temperature rise caused by heat of 
absorption 


Fig. 1. 


the heat of solution of the sulphur dioxide gas. These 
three phenomena are all exothermic, and they may, 
in a typical case, bring about a temperature rise of as 
much as 25°F. in the liquor passing through the tower. 
During the summer months, such a temperature rise 
may decrease the solubility to such an extent as to 
make it impossible to produce raw acid of the desired 
strength, without recourse to water cooling or cooling 
of the raw acid during its preparation. Often well 
water is available in sufficient quantity for this purpose, 
and in rare instances pressure operation is justified. 
Table I lists the necessary heats of formation, 
solution, and dilution from which these thermal effects 


Table I. Heats of Formation, Solution, and Dilution 
at 18°C. and 1 Atmosphere (4) 
i - Heat of 

formation, 

Formula Mol. wt. State B.t.u./lb. mole 
NH; 17.03 Gas 19,800 
SO, 64.06 Gas 127 , 660 
H,0 18.02 Liquid 123,070 
NH,OH 35.05 Infinite dilution 157 , 900 
» NHsHSO; 67.11 Aqueous 324 , 630 

"Beat of 
infinite 
diln., 
Heat of soln., B.t.u./lb. Heat of soln., 
: 4 .tu./lb, mole B.t.u./lb, mole 
_N Hs, tt. % e mole NHs NH; SO2, wt. % SOx 

50 11,700 3320 9 12,040 
40 12,060 2960 8 12,110 
30 14,350 670 7 12,240 
20 14,500 520 6 12,360 
10 14,820 200 5 12,510 
5 14,980 90 4 12,650 
PBs ; 15,020 0 3 12,940 
Infinite diln. 15,020 Bis 2 13,300 
1 13,860 
0.5 14,530 
: 0.2 15,300 
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See 


LB. TOTAL SO3z PER 100 LB. WATER 


Fig. 2. Solubility of sulphur dioxide in ammonia-base 
raw acid 


are calculated (4). In Fig. 1, the calculated tempera- 
_ ture rise of the liquor, caused by the heat of absorption, 
is shown as a function of the total and combined sulphur 
dioxide contents. 


The Solubility Relation 


The solubility of a gas in a liquid affords an upper 
limit in terms of which the effectiveness of an absorption 
system may be judged. Solubility data for the am- 
monia-base cooking-acid system have been determined 
by Marriner and Whitney (5). Figure 2 shows several 
solubility isotherms for a raw acid of 1.50 Ib. of com- 
bined sulphur dioxide per 100 lb. of water, calculated 
by interpolation from their data. For other values of 
combined sulphur dioxide, reference is made to their 
original paper. 

From an absorption standpoint, the rather unusual 
nature of this solubility relation is worthy of note. As 
the ammonia liquor passes down the tower, ammonium 
hydroxide is first converted to ammonium sulphite, 
and then to ammonium bisulphite. No significant 
back pressure of sulphur dioxide is exerted by either 
of these compounds in solution. Further sulphur 


Table II. Specifications for Commercial Packings 
Weight Surface 
of area 
Nomi- Wall pack- Free of 
nal Outside thick- Number of ing, gas packing, 
size, diameter, Length, ness, pieces per 1b./ space, sq. ft./ 
in. in. in. in. cu, ft. cu. ft. % cu. ft. 


Raschig Rings (Chemical Stoneware and White Porcelain, 


Dumped) 
1 i i! 1/5 1350 40 73 58 
2 2 2 1/4 162 37 74 28 
3 3 3 3/5 48 40 74 19 
Single-Spiral Tiles (Stacked, Staggered) 
3 3} 3 Oi 63 60 58 40 
4 4 . 4 $/; rs 31 61 60 32 
6 6 6 1/9 9 59 66 21 
Triple-Spiral Tiles (Stacked, Staggered) 
3 3 3 5/ 63 69 50 50 
4 + is 4 aie 31 65. 53 40 
6 6 6 1/, 9 68 60 24 
Cross-Partition Rings (Stacked, Staggered) 
3 3 3 3/3 74 73 47 41 
t 4 4 The 31 81 45 | 30 
6 6 6 5/s 9 70 53 20 


Data from U. S. Stoneware Co. 
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dioxide absorption results in the accumulation of sul- 
phurous acid (‘true free’ sulphur dioxide), and this 
gives rise to an equilibrium pressure of sulphur dioxide 
over the solution. It is this equilibrium pressure 
which is markedly influenced by temperature. If a 
plant practices sulphur dioxide recovery to the extent 
that no “true free’ sulphur dioxide is desired in the 
raw acid, then temperature increases in the absorber 
are not harmful. 


Packing Material 


Among the more common packing materials are 
Raschig rings in the smaller size range, spiral tiles, 
partition rings, and the larger and less efficient wooden 
grids or checkerwork. The packing must possess 
adequate mechanical strength and corrosion resistance 
and, assuming these requirements, should be chosen 
on the basis of its absorption efficiency, its allowable 
gas and liquor rates, its pressure drop characteristics 
at operating flow rates, and its cost per unit volume. 

In this connection it is to be noted that the least 
expensive packing material is often not the optimum, 
Many inexpensive materials provide low surface area 
for absorption and, hence, have a low absorption effi- 
ciency. Thus their use requires a larger absorption 
tower and often the added cost of the larger tower 
and the greater quantity of packing material more 
than offsets the lower unit cost. An obvious ex- 
ception to this statement is in the conversion of an 
existing tower to a new use. Here, the available tower 
volume is fixed and the packing material is chosen 
accordingly. For example, if limestone-packed towers 
are to be converted to ammonia-base service by sub- 
stitution of an inert packing material, the use of an 
expensive high-efficiency packing cannot be justified. 
Since the available tower volume is many times that re- 
quired, an inexpensive low-efficiency packing is the 
obvious choice. 

The manufacturers’ specifications for several com- 
mercial packings are shown in Table II (6). Of the 
various packings, 2-in. Raschig rings, 3-in. single- 
spiral tiles, and 4-in. partition rings are believed to be 
close to the optimum for producing ammonia-base 
acid. The pressure drops and limiting flow rates for 
these packings are discussed below. 


Liquor and Gas Rates 

For any packing material, an increased gas rate 
results in a higher pressure drop through the tower 
and a consequently higher power cost for maintaining 
the gas flow. As the gas rate is continually increased, 
a point is reached where the pressure drop starts to 
increase at a faster rate (the loading point) and, finally, 
the tower floods. At the loading point, it is believed 
that the liquid hold-up in the tower starts to increase, 
thus decreasing the cross-sectional area available 
for gas flow. The pressure drop and the loading and 
flooding points vary with both the gas and liquor rate, 
but are much more dependent upon the gas rate. 

The minimum liquor rate per unit of cross section 
is governed by the extent of the wetted packing area 
and the uniformity of the liquor distribution to be 
achieved. For a given packing, the wetted area is a 
function of the liquor rate but little quantitative 
information is available. For the case at hand, liquor 


o71 


rates should not be less than 2000 to 3000 Ib. per hr. 
per sq. ft. 

As a design basis, gas rates of about 50 to 60% of 
the loading velocity are recommended. This will 
insure safe operation and will permit a considerable 
future expansion. For the recommended packings, 
these proposed flow rates are probably somewhat 
below the economic optimum rates from the stand- 
point of the power cost-tower diameter balance. The 
most extensive data on pressure drops and limiting 
flow rates in packings are those of Tillson (7); these 
and other data are well summarized in the Chemical 
Engineers’ Handbook (8). 

One of the principal factors governing the over-all 
economics of absorber installation and operation is the 
ratio of liquor to gas rate, and the relationship of this 
ratio to the slope of the equilibrium solubility line. 
As noted above, for sulphite acid production this ratio 
is fixed within narrow limits by the stoichiometry of the 
system, and is not subject to change by the designer. 
Because of the characteristics of the solubility relation, 
it would not be possible to realize optimum conditions 
in the whole tower, even if this ratio could be controlled. 
As might be expected, the combined operations of acid 
making and sulphite pulping have gradually evolved 
through experience to a set of conditions not far re- 
moved from the over-all optimum. 


Tower Area 


-Having arrived at a choice of packing material and 
unit gas and liquor rates, the tower cross-sectional area 
is simply determined by the desired acid production. 


The Packed Height 


Just as the tower diameter is determined by the 
quantity of raw acid to be produced, the packed height 
is governed by the desired sulphur dioxide concentra- 
tion in the raw acid, and by the desired completeness 
of absorption. For calculating the packed height, 
three relations are necessary, expressing, respectively, 
the material balance, the equilibrium solubility, and 
the rate of absorption. The first two have been dis- 
cussed above, but must be translated into mathe- 
matical terms; the third is developed from the film 
theory. 

For the quantitative expression of these relations, 
consider a packed section for producing raw acid. 
Water is supplied to the top of the section at a rate L lb. 
per hr. per sq. ft.; the water contains dissolved am- 
monia at a concentration governed by the desired 
combined sulphur dioxide content of the raw acid. 
Cooled sulphur burner gas is introduced at the bottom 
of the section at such a rate that G lb. of inert gas per 
hr. per sq. ft. pass upward through the packing. If 
C; and C, are the liquid concentrations at the bottom 
and top of the section in pounds of total sulphur 
dioxide per 100 lb. of water, and p, and p. are the cor- 
responding partial pressures of sulphur dioxide in the 
gas entering and leaving, in atmospheres, then by a 
sulphur dioxide balance: 

L : 64G D1 b 

T00 (C, — C2) = iva (-2 Ae Bs ) (1) 
In this expression, M is the molecular weight of the 
inert gas, and P is the sum of the inert gas and sulphur 
dioxide pressures. Normally, C, is equal to zero, 
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- —. | 
and p, is very small (perhaps 0.001 atm.). This. 
equation can also be applied over any portion of the | 
packed section, to relate the liquid concentration and 
the gas strength. When p (gas strength) at any | 
point is plotted against the corresponding C (the — 
liquid concentration), the resulting relation is called 
the “operating line.”’ For very dilute entering gases, 
or for low percentage absorptions, the operating line 
is nearly straight. q 

The equilibrium relation is always to be considered | 
in connection with the operating line. As has been — 
noted, the equilibrium sojubility represents the ulti- — 
mate which can be attained and thus, for isothermal | 
operation, the operating line can approach, but never — 
reach, the equilibrium line. In this case, because 
of the nature of the equilibrium relation, the operating | 
and equilibrium lines can approach each other only 
at the very top and the very bottom of the packed 
section. 

The operating diagram is used, together with an 
appropriate rate equation, to calculate the required 
tower height. The rate equations are developed from 
the film theory, and may take the form 


dN = 64 Keadh (p — pe) = Krapdh(C, — C)/100 = (2) 


In this expression, dN is the differential rate of ab- 
sorption in pounds of sulphur dioxide per hour per 
square foot of tower cross section, dh is the differential 
tower height in feet, and the factors (p — p,) and (C, — 
C) are the over-all driving forces across both the gas — 
and the liquid films, expressed in atmospheres or in 
pounds per 100 lb. of water, respectively. At any 
point in the tower, represented by liquid concentration 
C and gas strength p, the driving force (p — p,) is the 
vertical distance between the operating and the equi- | 
librium lines. Correspondingly, the driving force 
(C, — C) is the horizontal distance between the operat- 
ing and equilibrium lines. The quantity p represents — 
the liquor density, which can be taken equal to that of — 
water. ; 

It will be noted that the rate equations have been | 
set up in terms of the over-all effect of both film re- | 
sistances, and that the driving forces have been de- © 
fined accordingly. Thus, the quantities Kea and | 
Kya are over-all capacity coefficients expressed in gas- + 
film and liquid-film units, respectively, and are the | 
essential factors needed for the determination of h, | 
the packed height. This ‘over-all’ procedure is | 
justified only when both the operating and equilibrium | 
lines are straight, as is practically the case in this in- - 
stance, provided the calculation is made in steps | 
(as it must be because of the changing absorption mech- - 
anism). For this simplified case, variation of the 
driving force through the packed section can be handled — 
by equating the rate expressions to differential material — 
balances and integrating to the following forms: | 


L(Ci — C2)/100 = 64Keah (Ap)i.m. = Kxaph(AC)i.m./100 (3) 


In these expressions (Ap);.m.* is the logarithmie mean 
of (p — p,.) at the bottom and top of the zone being } 
considered, and (AC); m.* is the corresponding logarith- | 
mic mean (C, — C). 

Because of the changing absorption mechanism, | 
(Ap), » = (p — pe)1 — (p — Dede | 


(p — pe) 
(p — pee 


(Ce — C)i — (Ce — Ce 
(Ce — C)i 
In, Ce 


(AC); mn. - 


In 
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LIQUOR RATE - LB./(HR)(SQ. FT) 


Fig. 3. Estimated absorption coefficients for sulphur 
dioxide in water at 80°F. (3-in. single-spiral tiles) 


the main packed section of the tower should be designed 
in three parts. Each of the parts, or zones, will be 
discussed separately, starting at the base of the tower. 

Build-up of “True Free’ Sulphur Dioxide. The 
function of the bottom zone is to build up the “true 
free’ sulphur dioxide content of the solution. All 
the ammonia has been converted to ammonium bisul- 
phite previously, and the mechanism in this section 
{save for one difference to be noted) is one of the ab- 
sorption of sulphur dioxide in water. The sulphur 
dioxide-water system has been studied extensively 
by Whitney and Vivian (9), using 1-in. ring packing. 
The work of these investigators demonstrates that 
both film resistances exert an important effect, with the 
liquid film resistance predominating. Thus, the ap- 
propriate design criterion is the capacity coefficient, 
Kya. : 

Using the capacity coefficients of Whitney and Vivian 
for 1-in. rings, with the less extensive data of Haslam, 
' Ryan, and Weber (10) for 3-in. spiral tiles, it is possible 
to estimate closely the desired capacity coefficients for 
the packings of interest here. These estimated coeff- 
cients, for 3-in. single-spiral tiles at 80°F., are shown in 
Fig. 3. 

The principal physical difference between the sulphur 

dioxide-water system and the build-up of “true free” 
sulphur dioxide in cooking acid lies in the inhibiting 
effect of the ammonium bisulphite on the hydrolysis 
of sulphurous acid. If the theories of Whitney and 
“Vivian (9) regarding the relative rates of hydrolysis 
and diffusion are correct, the capacity coefficients for 
the cooking acid system may be somewhat higher 
than for water. This probability is borne out by the 
work of Han and Lewis (11) on another system in which 
the sulphurous acid hydrolysis was inhibited. Thus, 
the coefficients shown in Fig. 3 may be conservative. 

It has been established from the data of Whitney 
and Vivian that the over-all coefficients increase signifi- 
cantly with increasing temperature. For tempera- 
tures markedly different from 80°F., adjustment of 
the coefficients should be made. However, the 
predominating effect of temperature on the capacity 
of this zone of a tower is, as pointed out before, its 
adverse influence on the equilibrium solubility. 

Conversion of Ammonium Sulphite to Ammonium 
Bisulphite. Proceeding up the tower, the second zone 
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is concerned with the conversion of ammonium sulphite 
to ammonium bisulphite. Here, the absorption of 
sulphur dioxide is followed by a chemical reaction, 
and the over-all coefficients of the first zone cannot 
be used. This case of absorption has not been studied 
sufficiently to establish the mechanism and to provide 
design data. Lacking this understanding, the best 
available procedure is to design on the basis of the 
gas-film coefficients presented below for the third 
zone. It should be pointed out, however, that the 
packed height calculated thereby may be somewhat 
smaller than it should be. This deficiency is not 
critical, because of the small packed height required 
in this zone. 

Conversion of Ammonium Hydroxide to Ammonium 
Sulphite. The third zone serves to convert the gm- 
monium hydroxide in the incoming liquor to ammo- 
nium sulphite. Here, as in the second zone, absorption 
is followed by chemical reaction. Recent work in 
this laboratory strongly indicates that this reaction 
is sufficiently rapid to eliminate the effect of the liquid 
film resistance, and that the absorption rate is con- 
trolled completely by the gas film. Thus, gas-film 
capacity coefficients can be used for design. The 
equilibrium sulphur dioxide pressure over the liquor 
can be taken to be zero in the calculation of the packed 
height. 

Gas-film coefficients sufficiently reliable for design 
purposes are not plentiful. For sulphur dioxide, 
Whitney and Vivian (9) calculated gas-film coefficients 
from their data on I-in. rings. From these data, the 
coefficients shown in Fig. 4 for 3-in. single-spiral tiles 
have been estimated. The effect of temperature on 
the capacity of this section is believed to be negligible. 

Determination of the packed height for this zone 
completes the calculations for the main packed section. 
Having considered the three zones separately because 
of the different absorption mechanisms, it is no longer 
necessary to differentiate among them. The three 
packed heights may be added to yield an over-all 
height for this main section of the tower, and the three 
zones are merged into one and considered as a unit. 


Kga- LB. MOLES/ (HR)(CU. FT)(ATM) 


100 200 400 600 800 
GAS RATE - LB/(HR)(SQ. FT.) 


Fig. 4. Estimated absorption coefficients for sulphur 
dioxide in ammonia solutions (3-in. single-spiral tiles) 
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Recovery of Ammonia from the Exhaust Gas 


A unique feature of an ammonia-base raw-acid 
tower is that provision must be made for the recovery 
of the ammonia which is stripped from the entering 
liquor by the exhaust gas leaving the main packed 
section. The large volume of inerts from the burner 
gas remove ammonia before it has become fixed as 
ammonium sulphite. One means for recovering this 
ammonia is to provide an auxiliary packed section at 
the top of the tower. This section is fed with a portion 
(or all) of the incoming water to the tower, and serves 
to remove ammonia from the gas. This water is then 
used to dilute the concentrated ammonia liquor to be 
fed to the main section, either within or outside the 
tower shell. 

This auxiliary packed section can be designed in 

the manner discussed above, using appropriate data 
for the ammonia-water system. In this system, both 
film resistances may play an important part but, 
under most conditions, the resistance lies predominantly 
in the gas film. Thus, the design should be based on 
the gas-film concept. 

The most reliable capacity coefficients for the am- 
monia-water system are those of Fellinger. (72). His 
data for 3-in. triple-spiral tiles are shown in Fig. 5. 
Fellinger did not study single-spiral tiles but coefficients 

_ for this packing have been reported by Molstad, Mc- 
Kinney, and Abbey (13). 

As an alternative to the ammonia-reclaiming section 
described above, a liquor recirculation system may be 
provided. In such a case, a part of the exit liquor is 
diverted, mixed with the ammonia feed and water, 
and fed back to the tower as the inlet liquor. This 
recirculation necessarily changes the operating line, 
lowers the driving force, and increases the height of 
the zones discussed above.- On the other hand, it 
eliminates both the reclaiming and the hydroxide- 
sulphite conversion zones and produces higher transfer 
rates in the main section as a result of the increased 
liquor rate. The over-all packed beight is generally 
about the same as in the previous case. One added 
advantage of the liquor recirculation system is that the 
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Absorption coefficients for ammonia in water 
(Data of Fellinger for 3-in. triple-spiral tiles) 


Fig. 5. 
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Fig. 6. Illustrative operating diagram for an ammonia- . 
base raw-acid tower (83°F.) : 


tower may be shifted to calcium-base operation without 
undue danger of clogging difficulties. 


ILLUSTRATIVE PROBLEM 


To illustrate the use of the methods and the data} 


which have been presented, the design of a new raw- 
acid tower for an ammonia-base sulphite pulp mill will 


be considered. The mill uses 225 Ib. of sulphur per } 


ton of pulp, and the desired raw-acid strength is 1.50 lb. 


of combined sulphur dioxide and 4.00 Ib. of total sulphur | 


dioxide per 100 Ib. of water. 


60°F. will be used for acid making. 


From the stated conditions, the quantity and com- { 
position of the raw acid and the incoming burner gas ¢ 
The exhaust gas and inlet liquor quantities § 
and compositions can then be determined by material | 
It is justified to neglect losses of ammonia 4 
and sulphur dioxide in the material balance calculations, # 
and to assume that the exhaust gas leaves the tower § 
saturated with water at 60°F. (the entering water / 
temperature). The calculated quantities are shown / 
in Table III, based on 225 Ib, of sulphur (1 ton of pulp). | 


are fixed. 


balances. 


Table III. Material Balance over Raw-Acid Tower 
Basis: 225 Lb. of Sulphur (1 Ton of Pulp) 
Pounds Moles 
Inlet burner gas 
Sulfur dioxide 450 7.03 
Inert gas 897 32.00 
Water 25 1.39 
1,372 40.42 
Inlet liquor 
Ammonia 90 5.28 
Water with ammonia 210 LD 6% 
Dilution water 11,025 612.5 
. 11,325 629.45 
Outlet liquor (raw acid) 
Total sulphur dioxide 450 7.03 
Combined sulphur dioxide 169 2.64 
Ammonia 90 5.28 
Water 11, 250 625.0 
A 11,959 639.95 
Exhaust gas 
Inert gas 897 32.00 
Water 10 0.56 
907 32.56 
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] The burner gas contains ¢ 
18.0% sulphur dioxide (dry basis) and enters the tower 1 
saturated with water at 80°F. Ammonia is available ¢ 
as a 30% aqueous solution at 70°F., and well water at { 
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_ The thermal effects are best evaluated by a heat 

alance over the tower. <A convenient datum level 
r this case is liquid water at 60°F. (the condition of 
he entering water). All sensible heat changes can 
be evaluated through the heat capacities (14), the 
enthalpy changes for water from the steam tables (15), 
and the heat of absorption from Table I. The heat 
capacity of 80% ammonia solution is very close to 
unity, and the heat capacity of the raw acid is taken 
to be equal to that of the water it contains. The 
summarized balance is shown in Table IV, again based 
on 225 lb. of sulphur. 


Table IV. Heat Balance over Raw-Acid Tower 


Basis: 225 Lb. of Sulphur (1 Ton of Pulp). Datum: Liquid 
Water at 60°F, 


= 


B.t.u. 
Inlet burner gas 
Sulphur dioxide 1,320 
Inert gas 4,460 
Water 26,700 
32,480 
Inlet liquor 
30% ammonia solution 3,000 
Dilution water 0 
: 3,000 
Heat of absorption 
Dilution of 30% ammonia 3,540 


Reaction NH,OH (aq.) + SO.(g) = NH,HSO; 
(aq.) 206, 500 


Solution of ‘“‘true free’? sulphur dioxide 24,300 
234, 340 
Exhaust gas 

Inert gas 0 
Water 10,600 
10,600 

Outlet liquor (raw acid) 
By difference 259 , 220 


Outlet liquor temperature = 83°F. 


Since the liquor temperature changes from 60 to 
83°F. in passing through the tower, the solubility rela- 
tion should reflect this change. However, since by 
far the greatest thermal effect is caused by the réaction 
of aqueous ammonia and gaseous sulphur dioxide, 
almost all the temperature change (about 19°F.) has 
eecurred before the build-up of “true free’ sulphur 
dioxide. Thus, for setting the equilibrium line, it is 
satisfactory to consider the operation isothermal at the 
outlet liquor temperature. The equilibrium line for 
83°F. is shown in Fig. 6. 

For purposes of illustration, 3-in. single-spiral tiles 
are chosen as the packing material. 

At the base of the tower, which is the critical loca- 
tion from the standpoint of flooding, the total gas rate 
is 1372 lb. and the liquor rate is 11,250 lb. (water) per 
ton of pulp. Thus, the ratio of liquor to gas rate Is 
8.2. For this ratio, and for 3-in. single-spiral tiles, 
the loading velocity [from Tillson’s data (7)] is about 
1100 Ib. per hr. per sq. ft. From the discussion above, 


safe operating gas and liquor rates are 610 and 5000 lb. 
per hr. per sq. ft., respectively, at the base of the 
tower. The corresponding inert gas rate is 400 lb. 
per hr. per sq. ft. 

Having thus fixed the unit flow rates, the tower 
area can be calculated from the desired production 
rate. ‘Table V shows the tower diameter as a function 
of the pulp production rate. 


Table V. Raw-Acid Tower Diameter 
Sulphur Consumption 225 Lb. per Ton of Pulp 


Pulp production, tons per day Tower diameter, ft. 


50 2.4 
100 3.5 
150 4.2 
200 4.9 
300 6.0 
400 6.9 


The operating diagram for the main packed section 
is shown in Fig. 6. The operating line is calculated 
from equation (1), using the above-stated conditions. 
The partial pressure of sulphur dioxide in the exhaust 
gas from the section is arbitrarily taken as 0.001 atm. 
This is a loss of roughly 0.5% of the entering sulphur 
dioxide, most of which will be recovered in the auxiliary 
packed section for ammonia recovery. Using the 
operating diagram and the appropriate absorption 
coefficients, the height of each zone of the main packed 
section is determined by means of equation (3), Table 
VI summarizes the results of these calculations. 

In order to design the auxiliary packed section for 
recovery of ammonia, it 1s necessary to estimate the 
amount of ammonia in the gas leaving the main 
packed section. An estimation can be made by as- 
suming complete mixing of the ammonia with the 
incoming water, and considering the exhaust gas to 
have an ammonia content which is in equilibrium with 
this liquor. This probably sets up an ammonia loss 
from the main section which is too high, and the 
auxiliary section designed to handle this case will err 
on the safe side. 

Assuming complete mixing, the ammonia content 
of the liquor fed to the main section is 0.80 lb. of am- 
monia per 100 lb. of water. For this concentration, 
the equilibrium pressure of ammonia at 60°F. is 3.8 mm. 
of mercury (8). Thus, the 400 Ib. of inert gas leaving 
each square foot of tower cross section carries with it 
1.23 lb. of ammonia. The ammonia content of the 
gas (dry basis) is 0.50 mole %. 

Calculation of the required packed height for any 
desired ammonia recovery now involves setting up 
an operating diagram and proceeding as discussed 
above. For the recovery of 90% of the stripped am- 
monia, a packed height of 4.5 ft. is required (Table VI) 
The calculation was made assuming that half of the 
incoming water was introduced at the top of the am- 


Table VI. Packed Height 
Poe Rat me Tero 
sree Log mean driving force, ' Packed 
lb./(hr.) / lb./100 lb., atm. Absorption coefficient height 
Section Zone (sq. ft.) (AC)1.m. (Ap)i.m, Kia KGa (A) fb; 
: ree” § 50 0.66 aa 27 . 4.5 
Main Absorption of “true free” SO. __ ae ov 
Conversion of (NH4):SO3 to NH:HSO; 75 a 0.10° . 11 hes 
Conversion of NH,OH to (NH4).S0O3 75 aren sie 11 ‘ ve 
Auxiliary recovery of NH; 1.1 : eee sss fe : 
@ Kya = lb. mole/(hr.)(eu. ft.) (Ib. mole/cu. ft.) = 1/hr. Kes = lb. mole/(hr.)(cu. ft.) (atm.) 
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NH, + H20 = NH,OH 


S02 + NH,OH 
=(NH4)2S03 


SO2+ H20 +(NH,4)2S03 
=2NH,HSOg 


$0O,+H,0 = H,SO, 


BURNER GAS 


RAW ACID 


Fig. 7. Diagrammatic sketch of an ammonia-base raw- 
acid tower 


monia-reclaiming section and that the other half was 
mixed with the 30% ammonia solution and fed between 
the sections. It should be noted that, in the absence 
of a better procedure, the ammonia coefficients of 
Fellinger (Fig. 5) were adjusted downward in the ratio 
of the dry surface areas of the single- and the triple- 
spiral tiles. 


DISCUSSION 


The hypothetical raw-acid tower which has been 
discussed is sketched diagrammatically in Fig. 7. 
Basically, it consists of two packed sections for the 
absorption of sulphur dioxide and for the reclaiming 
of ammonia (and sulphur dioxide), respectively. 
For the 3-in. single-spiral tiles, the packing should 
be stacked staggered on supporting base plates. Since 
the most common difficulty in packed tower operation 
is flooding at the base plate, precautions should be taken 
to choose base plates having a fractional open area as 
great as that of the packing itself. It is sometimes 
difficult to achieve this end and still maintain adequate 
mechanical strength, 

Two liquor distribution systems are indicated. 
It is considered preferable to split the incoming water 
to the tower, introducing a portion (but not less than 
half) to the top distributor, and admixing the remainder 
with the ammonia solution before feeding to the distrib- 
utor between the sections. 

The required packed heights for the main and 
auxiliary sections have been calculated to be 11.9 
ft. and 4.5 ft., respectively. These should be adjusted 
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upward to allow for the relative ineffectiveness of th 
top few feet of a packed section because of imperfect 
liquor distribution. Actual packed heights of 15 and 
6 ft. would probably be satisfactory for the stated flow 
rates. A further addition to the height of the main } 
section might be made in order to provide for future : 
increases in flow rates. . 

The data and calculations presented herein were | 
based on the use of 3-in. single-spiral tiles because ; 
they represent a packing material of intermediate 
size and effectiveness. Although comparative data 
on packing performance are by no means plentiful, it is ; 
fairly well established that dumped 2-in. Raschig } 
rings are 10 to 15% more efficient (lower packed height { 
required), and that 4-in. cross-partition rings are ap- 
preciably less efficient. The relative effectiveness § 
of 3-in. single and triple-spiral tiles is obscure. The 
efficiency of grid and checkerwork packings depends so 
greatly on the particular size and arrangement that 
no general statement can be made. 

It is recognized that those factors which have 
been discussed by no means represent the complete § 
tower design. Questions of over-all tower dimensions, 
materials of construction, structural design, and | 
provision for easy control and maintenance are equally 
important. They will not be discussed here. 
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CONVERSION OF EXISTING TOWERS 


Many existing raw-acid towers can be converted | 
to ammonia-base operation, following the principles ¢ 
outlined above. In so doing, it is important to provide ¢ 
adequate absorption surface, to avoid high pressure ¢ 
drops and flooding conditions, and to guard against { 
the loss of ammonia. As has already been noted, 
the available tower volume is often in excess of that 1 
required, and economical design suggests the use of} 
low-efficiency and low-cost packings. 
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ASSOCIATION NEWS AND EVENTS 


8 a ee 


TAPPI Annual Meeting 


The Annual Meeting of the Technical Association of the 
Pulp and Paper Industry will be held at the Commodore 
Hotel, New York, N. Y., on Feb. 16-19, 1953. 


Some of the papers tentatively scheduled for presentation 
are as follows: 


Acid Pulping 


Digester Heater Tube Survey 

Sulphur Distribution in the Sulphite Pulping of Western Hemlock 

Magnesium Bisulphite Recovery System 

Conversion of Raw Acid System to Ammonia Base 

Log and Chip Conveyer Belts 

Black Liquor Solids Determination 

“Acid Pulping with Sodium Sulphate Liquors,”’ by George A. 
Richter, Eastman Kodak Co., Rochester, N.Y. ~ 


Water 


“Centrifuge Analysis for Suspended Solids in White Water,” 
by E, A. Mason and R. R. Quincy, Massachusetts Institute of 
Technology, Cambridge, Mass. 


Chemical Engineering 


“Experience with Digester Corrosion,” by F. W. Flynn, Crown 
Zellerbach Corp., Camas, Wash. 


Corrugated Containers 
Résumé of the Corrugating Plant Waste Survey 
The Glued Lap Box 
Corrugated Liner Web Printing 
Chromium Plating-Roll Performance 


eta a 


Structural Fibrous Materials 


“Hardboard from Low-Grade White Oak,” by Sidney L. Schwartz, 
Forest Products Laboratory, Madison, Wis. 

“How Do TAPPI Standard Methods Fit the Needs of Hard- 
board Producers,” by Wayne C. Lewis, Forest Products 
Laboratory 

“Test, Boards vs. Hand Sheets for Insulating Board Evolution,” 
by C. K. Textor and Lee Eberhardt, Bauer Bros. Co., Spring- 
field, Ohio : 

“Drainage Time Testing of Insulating Board Pulp,” by Jules 
Perot, Flintkote Co., Whippany, N. J., and C. E. Hrubesky, 
Forest Products Laboratory, Madison, Wis. 


Preparation of Papermaking Materials 


“Surface Properties of Rosin Size Precipitate. I. Factors Affect- 
ing Formation of Resin-Aluminum Sulphate Complex,” by 
E. F. Thode, J. F. Gorham, and R. H. Atwood, University of 
Maine, Orono, Me. 

“Surface Properties of Rosin Size Precipitate. II. Effect of 
Foreign Ions on the Electrophoretic Mobility of Rosin-Alumi- 
num Sulphate Complex,”’ by J. F. Gorham and E. F. Thode, 
University of Maine. 


Semichemical Pulping 


“Experiments on the Kinetics of Sodium Sulphite Semichemical 
Pulping,” by L. K. Doraiswamy and J. N. McGovern, Forest 
Products Laboratory, Madison, Wis. 

“Semichemical Pulp from Mixed Eastern Hardwoods for Bond 
Paper,” by J. N. McGovern and F. A. Simmonds, Forest 
Products Laboratory : : é pe 

“High Yield Pulping—An Estimate of the Future, by C. W. 
Converse, Sprout, Waldron & Co., Muncy, Pa. 


Microbiological 


“A Bacterium with a High Resistance to Organomercurials 
(Achromobacter Guttatum),” by John W. Appling and Stanley J. 
Buckman, Buckman Laboratories, Memphis, Tenn. 
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Pulp Purification 


“Explosions in Chlorine Absorption Systems,”’ by E. A. Mason, 
W. C. Bauer, and R. R. Quincey, Massachusetts Institute of 
Technology, Cambridge, Mass. 


Plastics 
Papers to be announced 


Paper Deinking 


Symposium on Waste Paper Quality 
Symposium on Deinking Problems 


Fundamental Research 


Symposium: Management of Research in the Pulp and Paper 
Industry” 

Research—What is it?: Its Development in Industry, Its 
Manpower, Its Organization, Its Records, Its Mechanics, and 
Its Housing 

“Reaction Products of Lignin Model Compounds and Sodium 
Hydrosulphite,” by Thomas G. Zentner, Institute of Paper 
Chemistry, Appleton, Wis. 

“Study of the Alkaline Nitrobenzene Oxidation of Chloride Lig- 
nin,” by Jack E. Jayme, Institute of Paper Chemistry 

“Lignin—Carbohydrate Bond,” by Elvin E. Harris, Forest 
Products Laboratory, Madison, Wis. 

“Dye Adsorption on Wood Pulp. III. Effect of Pulp Proc- 
essing on Specific Dye Adsorption,’ by Edward F. Thode, 
A. J. Chase, 8. S. Majmudar, and D. R. Mackinnar, University 
of Maine, Orono, Me. 


Papermaking (Cylinder) 


“Testing Methods for the Analysis and Evaluation of Grit in 
Paper Stock,” by W. A. White, Shartle Bros. Machine Co., 
Middletown, Ohio 

“New Developments and Application of Automatic and Remote 
Controls as Applied to Paper Manufacture,” by W. A. White, 
Shartle Bros. Machine Co. 


Alkaline Pulping 
Papers to be announced 


Optical Properties 


“Measurement of Gloss of Waxed Papers,” by P. J. Gianacakes 
and F. A. McLaren, Standard Oil Co. (Indiana) Whiting, Ind. 

“Fundamental Dimensions of Appearance Quantities,” by R. 8. 
Hunter, Washington, D. C. 


Papermaking (Fourdrinier) 


“Automatic Transfer Equipment,” by J. E. Goodwillie, Beloit 
Iron Works, Beloit, Wis. 

“The Deculator”’ 

Tissue Paper Manufacturing Problems 

Methods of Maintaining Basic Weight Determination of Four- 
drinier Efficiency 


Special Session 


“Papermaking Properties of Fibers,” by James d’A. Clark, Long- 
view, Wash. 


Miscellaneous Papers 


“The Organization of an Engineering Laboratory,” by A. W. 
Pomper, John Waldron Corp., New Brunswick, N. J. 

“A New Principle for Consistency Control for Pulp and Paper 
Stocks in all Ranges Using the Resotronic Regulator,” by Nor- 
man $8. Grant, Spruce Falls Power & Paper Co., Kapuskasing, 
Ont. 

“The Thermodynamic Principles of The Nash Hytor Vacuum 
Pumps,” by A. E. Adams, Nash Engineering Co., South 
Norwalk, Conn. 


The final program will be published in the January issue 
of Tappt. 
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Local Section Meetings 


Pacific Section 


The next meeting of the Pacific Section will be held at the 
University of Washington, Seattle, Wash., on Jan. 18, 1953. 
The meeting will be devoted to a Conaiderstion. of mill routine 
control methods. 


Lake States 


The Lake States Section will meet at the Conway Hotel, 
Appleton, Wis., on Jan. 13, 1953. “Stainless Steel in the 
Pulp and Paper Industry” will be discussed. 


Delaware Valley 

On Jan. 22, 1953, the Delaware Valley Section will meet at 
the Engineers Club in Philadelphia, Pa. Ward D. Harrison, 
Vice-President of the Riegel Paper Corp., Milford, N. J., 
will be the moderator of a panel to discuss the ‘Develop- 
ments of Paper Properties.” 


New England and Maine-New Hampshire 


The annual meetings of the Maine-New Hampshire and 
New England Sections will be held at the Poland Spring 
House, Poland Spring, Me., on June 19-20, 1953. 


Ohio 


The Ohio Section will meet at the Manchester Hotel, 
Middletown, Ohio, on Jan. 8, 1953. Kenneth A. Arnold of 
the St. Regis Paper Co., Deferiet, N. Y., and R. C. Sturken 
of Frank W. Egan & Co., Bound Brook, N. J., will discuss 
“Polyethylene Extrusion Processes and Uses.”’ 

William P. Conant, Jr., of the Monsanto Chemical Co., 
Carew Tower, Cincinnati, Ohio, has succeeded R. D. Mec- 
Carron as Treasurer of the Ohio Section. 


Empire State 


The annual meeting of the Empire State Section will be 
held at Whiteface Inn, Lake Placid, N. Y., on June 8-10, 
1953. 

The Technical Section of the Canadian Pulp and Paper 
Association will meet at the Saranac Inn., Saranac, N. Y., 
on June 4-6, 1953. 

The Northern District of the Empire State Section will 
meet at the Woodruff Hotel, Watertown, N. Y., on Jan. 8, 
1953. Wilfred Galley of the E. B. Eddy Co., Hull, P. Q., 
Canada, will duscuss ““What Holds Paper Together.” The 
Annual Ladies Night and Valentine Dance will be held at the 
Woodruff on Feb. 12, 1953. 

The Central District of the Empire State Section will be 
held at the University Club, Syracuse, N. Y., on Jan. 9, 1953. 
Ernest Reed of Syracuse University will discuss “Control 
of Microbiological Growths in Pulp and Paper.” 


Lake Erie 


The Lake Erie Section will meet at the Hotel Carter, Cleve- 
land, Ohio, on Jan. 16, 1953. The meeting will be devoted 
to a consideration of “Testing and Quality Control.” 


Austrian TAPP] 


On May 13, 1952, the Austrian Association of Pulp and 
Paper Chemists and Technicians was established at the 
University of Vienna, Vienna, Austria. Since the end of 
the recent war this group was a part of the Association of 

Austrian Chemists as the pulp and paper group. This organi- 

zation was originally established about forty years ago. E. 
von Linhart is Chairman of the governing body. 


1953 TAPPI Medal 


At its meeting held in Chicago, Ill., October 16, the Execu- 
tive Committee of the Technical Association of the Pulp 


TOA 


and Paper Indistry awarded the TAPPI Medal to Roger ©. || 
Griffin was ; 


Griffin, Retired, of Needham, Mass. Mr. 
formerly Treasurer of Arthur D. Little, Inc., Cambridge, , 
Mass., and is Chairman of the TAPPI Standards Committee. 
He is author of the much used Technical Methods of Analysis, 
published by the McGraw-Hill Book Co. 


Merited Gift 


At the annual luncheon of the TAPPI Engineering Con- 
ference held in Chicago Ill., on October 15, J. W. Hemphill 


of the Johns-Manville Corp., was the recipient of a fine wrist 


C. J. Silbert, J. W. Hemphill, and R. G. Macdonald 


watch presented to him by the chairmen and secretaries of { 


- the committees of the TAPPI Engineering Division in appre- 


ciation of the many courtesies that Mr. Hemphill extended |) 
to the Division in its effort to improve the annual Engineer- - 
ing Conferences. 


Eighth Paper-Plastics Conference 


The eighth Paper-Plastics Conference of the Technical | 
Association was held at the College of Forestry, State Univer- 


sity of New York, Syracuse, N. Y., on Nov. 6-7, 
Program Committee consisted of E. C. Jahn, 


State College of Forestry, Chairman, Herman Mark, Poly- 
technic Institute of Brooklyn, and R. T. Nazzaro, Westfield © 


River Paper Co. 

The Wednesday morning (November 5th) session fea- - 
tured ‘Fundamental Resin Problems.” 
of the American Cyanamid Co., Stamford, Conn., presided | 
as chairman. 


“Recent Studies on the Morphology of Cellulose Fibers and ¢ 
Their Significance for Fiber to Resin Bonding,” by B. Raaby, ' 
Polytechnic Institute, Brooklyn, N. 

“Polyester Resins and Paper Lamination, ” by Russell Dean, | 
Interchemical Corp., New York, N. Y, 

“Recent Progress in Measuring and Interpreting Adhesion,” ’ 
by H. Mark, Polytechnic Institute, Brooklyn, N. Y. 


| 

The Wednesday. afternoon session was devoted to “Special | 

Resin Systems and Technical Problems.’’ Russell Dean} 

of the Interchemical Corp., New York, N. Y., presided as} 
chairman. The papers presented were as follows: 


“Properties and Uses of Silicon Resins—A panel discussion led 
by A. J. Barry, Dow Chemical Co., Midland, Mich. 
““A Melamine Type Resin for Beater Addition Process to Form) 


Laminated Sheets or Molding Preforms,’’? by R. Linden-} 


felser of the American Cyanamid Co, 
“Abrasion Testing on Decorative Laminates with the Arm-} 
strong Abrader,”’ 
Stamford, Conn. 
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R. Lindenfelson © 


The following papers were presented : 


by F. L. Graves, American Cyanamid Co.,, | 
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Ask us what it can do for you on sulphate or sulphite 
pulps, on deinked stocks, on heavy weight paper stocks. 


* VOLUME? 65 to 150 tons per Screen per day, de- 


pending on kind of stock and cut of screenplate 


* *® CONSISTENCY? 1.5 to 2.0% or higher 
* * * SPACE? Less than 65 sq. ft. 
* 3 %& * POWER? 14 HP or less per ton 


BIRD HINE COMPANY 
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APPI - December 1952 Vol. 35, No. 12 J1A 


“Melamine Resins in Laminates—A panel discussion 
Jed by R. Lindenfelser, ican Cyanamid Co. 
The program of Thursday morning, November 6, considered 
“Plastics Applications to Paper.” R. T. Nazzaro of the 
Westfield River Paper Co., Russell, Mass., presided as chair 
man, The following papers were presented: 
“Machinery for Coati with Plastics,” by R. C. 
Sturken Prank W. Egan & Go., Bound Brook, NJ. 


“From Art to Science in En Manufacturing,” by P. B. 


Davidson, Mellon Institute for Industrial Research, Pitts- 


burgh, Pa. : * 

“Some Applications of Vinyl Acetate Polymers to Paper, 
by RW. Reiter, National Starch Co., New York, N.Y. 

“New Products Made by the Beater Addition Process,” 
by Norman L. Greenman, Rogers Corp., Goodyear, Conn, 

“Methods of Reverse Roll Coating,” by R. F. Vokes, Dilts 
Machine Co...Pulton, N.Y. 


The Thursday afternoon session was devoted to a panel 
discussion on “Problems in Application of Resins to Paper.” 
Authors of previous mentioned papers constituted member- 
ship in the panel. 

Qn both Wednesday and Thursday guided tours were 
arranged to inspect the new coating laboratory of the Dilts 
Machine Works at Fulton, N.Y. 

In a later issue of Tappi E. C. Jahn, Chairman of the 
TAPPI Plastics Committee, will report in greater detail the 
papers presented and the discussions at the Conference. 


Fibrous Agricultural Residues Conference 


The Sixth Fibrous Agricultural Residues Conference of 
the Technical Association was held at the Northern Regional 
Research Laboratory, Peoria, Ill, on Oct. 27-28, 1952. 
8. I. Aronovsky, Chairman of the TAPPI Fibrous Agricultural 
Residues Committee, presided. 

In addition to about 60 regular members of the Conference 
there were present 14 members of a team of the strawboard 
industry of the Netherlands. 

Brief introductory talks were given by R. T. Milner, Direc- 
tor of the Laboratory, R. G. Macdonald, Secretary-Treas- 
urer of the Technical Association of the Pulp and Paper 

~ Industry, and W. M. Scott, Assistant Chief of the U.S.D.A. 
Bureau of Chemistry and Industry, Washington, D. C. 

The Monday morning (October 27) session was devoted 
to a consideration of “Straw and Hay Standards.” W. H. 
Hosterman, Assistant Chief of the Standards and Research 
Testing Division, Production and Marketing Administra- 
tion, U.S.D.A., Washington, D. C., outlined his experience of 
over 30 years in Government work on straw and hay grading. 

This talk was followed by an enthusiastic round-table 
discussion on “Straw Specifications and Grading.” This 
discussion was based on the following questions proposed by 
individuals in the strawboard industry prior to the meeting. 
A complete report of this discussion will be presented ina later 
issue of Tappi by Dr. Aronovsky when he has obtained clear- 
ance regarding the remarks made by the individuals who 
participated. The questions follow. 


Round-Table Discussion 


; The following questions relating to “Straw Specifications and 
Grading” were discussed at the Round-Table at the Fibrous 
Agricultural Residues Conference. 


Procuremeni: 

1, Is it possible to control railroad cars to limit deliveries so as 
not to exceed unloading capacity at the mill? 

2. It has been reported that some mills unload as much as 7000 
tons in one week. What kind of equipment is used, how 
much labor is involved, and is unloading carried on for 24 
hr. a day? 

Baling: 

1. What is the optimum size of straw bale desired? 


2. What is the minimum density of bale required for stock piling 


the straw in ricks? 


T2A 


What is the optimum size wire 
balers? 


7, What is the dockage for string ties? Does anyone ref 

Ss. 1 bale dimension and 

Moisture: : ‘ 

1. In general what ee instrument has § 
widest acceptance by straw pers? : 

2. What are the approved methods of checking the mo 
content of straw as received? 


3. What is the effect of the density of the bale on the dete 
tion of its moisture content by means of a Delmhorst mi 
tester? < 


Chaff: = . 
1. How can one readily determine the amount of chaff and 
fine materials in the baled straw? : 
2. How ean the amount of dirt and material other than cellw 
be determined readily? { 
3. What is the maximum allowable chaff content of baled str 
and how is dockage for chaff determined? 


Weeds: 


1. Can anyone suggest a method of determining the weed 
content of baled wheat straw? | 
or 


2. What is the maximum allowable weed content of straw { 
papermaking? -. : % 

3. What is equitable dockage for weeds and how is it arrived at? 

4. Can weeds be eliminated from straw after a wet growingi 
season? 


+f 


Appearance: 
1. Is the suitability of straw for papermaking affected by the 
color, i.e., bright yellow vs. gray? 
Does straw which has suffered some weathering affect the 
quality of the resulting pulp if the straw does not appear tet 


have been attacked by microorganisms? q | 


bo 


Storage and Preservation: 
1 


. What is the total cost to the shipper for stock piling straw 
the farm area? , 

2. What is the value per ton of stock-piled straw used as a basis 
for insurance? z 

3. What is being done about covering wheat straw ricks eithey 
in mill storage or on the farm? & 

4. What methods are used to preserve exposed straw ricks? —__ 
5. With regard to the use of borax, how much of this material is 
required per rick of 50 by 65 ft. top surface? What is the 
proportion of the amount of borax spread on the top three 
tiers of the rick? | 

6. How can spontaneous combustion fires in ricks of baled straw 
be eliminated? } 
What causes the loss of weight of baled field-dry wheat straw) 
during a year’s storage in a barn? 


WwW 


Types of Straws: : 

1. Does anyone use oats, barley, or rice straw for corrugating’s 

2. What are the effects of rice, oats, and barley straw on thé 
properties of corrugating paper produced from these straws’: 

3. How do these straws stand up in stacking and storage? 


On Tuesday evening a group dinner was held at the Pere 
Marquette Hotel in Peoria. C.O. Smith, Industrial Engineer 
for the Hiram Walker Co., Peoria, Ill., gave a talk on “Wha 3 
We Expect of Corrugated Shipping Containers.” In this 
talk Mr. Smith traced the journey of a container through the; 
bottle manufacturing plant, the distillery, and in shipment 
to remote locations. He pointed out the need for containers 
that can be stacked 20 high under humid conditions. Future: 
containers will need to have surfaces that will take extensivd 
printing to enhance their advertising value. : 

The Tuesday session was devoted to the projects being 
undertaken by the subcommittees of the Fibrous Agricultura 
Residues Committee. “= 

In the afternoon special pulping operations were inspecte a 
in the pulp and paper laboratory of the Northern Regiona/ 
Research Laboratory. = 


. 
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PULPSTONES 
SAVE WOOD 


Wood Conservation is an Important Aim of the Paper Industry 


Qdaking better products to make other products better 


NLY two saw cuts saved per stick means approxi- 

mately a half inch of wood. This seems like a 
small figure but becomes an astounding one when 
calculated for the vast amount of wood consumed 
in the mills today. Norton is building the pulpstones 
to make this saving possible — stones 66” wide and 
69” wide for grinders with a power input up to 5000 
horse power. 

The engineering skill and experience which 
developed these giant stones are ready to study 
your pulp problems and give you exactly the right 
stone to meet your particular needs — the correct 
abrasive, grit size and grit spacing to produce from 
your wood just the kind of pulp you require. 


NORTON COMPANY, WORCESTER 6, MASS. 
Norton Company of Canada, Ltd., Hamilton, Ontario 
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NORTON 
PULPSTONES 


~ Abrasives - Grinding Wheels - Grinding and Lapping Machines - Refractories - Porous Mediums : Non-slip Floor 


‘ 


Those present included: 


Adair, G., Strawbuyer, Alton Box Board Co., Alton, Il. 

Albers, H., Member of the Board, General Labor Union, Am- 
sterdam, Netherlands ‘ e 

Baker, H., Assistant to Vice-President, Swift and Co., Chicago, 


Bracewell, S. G., Assistant Product Specialist, international 
Harvester Co., 180 N. Michigan, Chicago, Il. 

Brouwer, J., Efficiency Engineer, 8.C.M.A.T. late Bedaux and 
Co., Ltd., Amsterdam, Netherlands. 

. Bush, V. E., Manager, Hinde and Dauch Paper Co., Fort Mad- 
ison, lowa : 
Buykx, P. A., Member of the Board Netherlands Catholic 

Union, The Hague, Netherlands 
Buzzo, A. M., ae: Pacific Coast Borax Co., 2295 Lumber 
St., Chicago, Il. 
Coray, W. G.’ Sales Engineer, Pacific Coast Borax Co., 5012 
Euclid, Cleveland, Ohio : 
deHaan J., Papermaker, “deHendracht” Strawboard Mill, 
Appingedam, Netherlands . 

deMuinck Keizer, W. S., Owner-Managing Director, N. V. 
Strawboard Mill, Hollandia-Coevorden, Netherlands 

Dill, R. R., Sales Representative, Bauer Brothers Co., Spring- 
field, Ohio : ; 

Dow, J. W., Sales, Shartle Brothers Machine Co., Middletown, 
Ohio 

Dunlop, G. A., General Manager, Ohio Straw Co., Coshocton, 

hio 

Duvall, F. C., Assistant Engineer, Shartle Brothers Machine 
Co., Middletown, Ohio 

Eberhardt, L. E., Sales Engineer, Bauer Brothers Co., 
Springfield, Ohio : 

Extrom, A., Technical Superintendent, Alton Box Board Co., 
Alton, Ill. 

Fries, K. W., Technical Director, Rhinelander Paper Co., 
Rhinelander, Wis. 

Grunwald, F. B., Superintendent, Consolidated Paper Co., 
Monroe, Mich. 

Harrer, P. H., Assistant Chief Engineer, Allis-Chalmers Manu- 
facturing Co., LaPorte, Ind. 

Hawkes, V. L., Manager Straw Purchases, Container Corpora- 
tion of America, Circleville, Ohio 

Hellemans, R., Technical Manager, Beukema and Company 
Board Mill, Hoogezand, Netherlands 

Henley, H. D., Strawbuyer, Container Corporation of America, 
Carthage, Ind. 

Hermann, G. A., Vice-President and Sales Manager, The Her- 
mann Manufacturing Co., Lancaster, Ohio 

Hosterman, W. H., Assistant Chief, Standards Research and 
Testing Division, U. 8. Department of Agriculture, Produc- 
tion and Marketing Administration, Washington, D. C. 

Johnson, C. H. R., Vice-President and General Superintendent, 

_ _ Consolidated Paper Co., Monroe, Mich. 
Johnson, D. E., Laboratory Technician, St. Regis Paper Co., 
Deferiet, N. Y. 

Kasser, A., Consulting Engineer, Technopulp, Inc., 649 Upper 
Mountain Ave., Upper Montclair, N. J. 

Koch, H. C., Technical Director, Weston Paper and Manufac- 
turing Co., St. Marys, Ohio 

Koski, J., Project Manager, Productivity and Technical Assist- 
ance Division, Mutual Security Agency, Washington, D. C. 

Krancher, C. G., Plant Manager, Ball Brothers Co., Nobles- 
ville, Ind. 

Landweer, D. G., Owner-Managing Director, Scholtens Board 
and Paper Mills, Groningen, Netherlands 

Lewis, W. D., Superintendent, Muskingum Fiber Products 
Co., Coshocton, Ohio 

Lowe, F., Strawbuyer, Terre Haute Division, Weston Paper 
and Manufacturing Co., Terre Haute, Ind. 

Lyon, H., Strawbuyer, Terre Haute Division, Weston Paper 
and Manufacturing Co., Terre Haute, Ind. 

Macdonald, R. G., Secretary-Treasurer, Technical Association 
gr the Pulp and Paper Industry, 122 I. 42nd St., New York, 


MacLaurin, D. J., Research Associate, Institute of Paper 
Chemistry, Appleton, Wis. 

Mulder, A., Foreman, “de Vryheid” Strawboard Mill, Veen- 
dam, Netherlands 

Muller, F. M., Director, Netherlands Experiment Station for 
the Utilization of Straw, Groningen, Netherlands 

Ohlson, J. L., Research Chemist, Swift and Co., Chicago, IIl. 

Olthof, J., Managing Director, The Hrica Strawboard and 
Paper Mills, Ouda-Pekela, Netherlands 

Penning, J. A., Strawbuyer, Alton Box Board Co., Alton, Il. 

Porter, R. W., Editor, Fibre Containers and Paperboard M ills, 
228 N. LaSalle St., Chicago, III. 

Bett, KE. M., Plant Chemist, Ball Brothers Co., Noblesville, 
nd. 
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Sackett, H. C., Vice-President—Traffic and Purchases, Al 
Box Board Co., Alton, Ill. aes | 
Scott, W. M., Assistant Chief of Bureau, Bureau of A; ricultt 
ral and Industrial secabel U.S. Department of Agr Be 
ture, Washington D. C. a 7 
Shannon, W., cues Allis-Chalmers Manufacturing Co,, 
LaPorte, Ind. the =: | 
Shifiet, R. D., Vice-President, Terre Haute Division, Weston 
Paper and Manufacturing Co., Terre Haute, Ind. a | 
Shouvlin, R. J., Sales Engineer, Bauer Brothers Co., Spring- 
field, Ohio ; ; ; a 
Springer, R. A., Staff Engineer, Diamond Alkali Co., Paines- 
ville, Ohio : ‘ : — 
Strapp, R. K., Assistant Chief, Chemical Pulping Group, Pulp 
and Paper Research Institute of Canada, 3420 Universit; 
St., Montreal, Canada Ps 6 . 
Sutcliffe, H. M., Chemist, The Celotex Corp., Marrero, La. 
Teyral, A. E., Technical Serviceman, Diamond Alkali Co., 
Painesville, Ohio | 
Thiel, L. V., Sales, F. C. Huyck and Sons, Rensselaer, N. Y. | 
t Hooft, H., Technical Manager, The Northern Wallboard In- 
dustry, Hoogezand, Netherlands F ; 
Trenité, J. N., Interpreter, Mutual Security Agency, Washing- 
ton, D.C. : 
Van Der Veen, J., Assistant Technical Manager, Cooperative » 
Cardboard Factory “Union,’’ Oude-Pekela, Netherlands 
Wells, 8. D., Research Associate, Institute of Paper Chemistry, 
Appleton, Wis. 2 
Witkowski, C. J., Sales Engineer, Black-Clawson Co., Middle- - 
town, Ohio : : 
Zinkil, G. A., Special Representative, Central Fibre Products, 
9018. Front St., Quincy, Ill. 


Northern Regional Research Laboratory 


Aronovsky, 8. I., In Charge, Pulp and Paper Section, Agricul- | 
tural Residues Division ; | 
Ernst, A. J., Paper Technologist, Agricultural Residues Divi- | 
sion 
Lathrop, E. C., Head, Agricultural Residues Division = | 
Mahon, H. I., Collaborator, Hawaiian Sugar Planters’ Associa- 
tion, Honolulu, Hawaii PA 
Majors, K. R., Technical Assistant to Director 
Milner, R. T., Director : 
Naffziger, T. R., Chemical Engineer, Agricultural Residues : 
Division 
Nelson, G. H., Chemical Engineer, Agricultural Residues Divi- - 
sion 


Engineering Division 


At the 7th Engineering Conference of the Pulp and Paper 
Industry held at the Morrison Hotel, Chicago, Ill., on Oct. | 
13-16, 1952, the following organization of the Division was # 
established. F 


General Chairman—Charles J. Sibler, West Virginia Pulp & @ 
Paper Co., New York, N. Y. q 
General Secretary—Walter C. Bloomquist, General Electric 7 
Co., Schenectady, N. Y 


Chemical Engineering Committee: | 
Chairman—J. R. Lientz, Union Bag & Paper Co., Savannah, | 


Ga. 
Secretary—H. O. Teeple, The International Nickel Co., New 
York, N. Y. 


Data Sheet Committee: 

Chairman—Henry J. Perry, Lockwood Trade Journal Co., , 
New York, N. Y. : 
Drying and Ventilating Committee: } 

Se A. Young, Riegel Paper Corp., Milford, ,) 


Hlectrical Engineering Committee: 


Chairman—Ray W. Foster, Champion Paper & Fiber Co., || 
Canton, N. C. . 
pen wane! W. Knapp, General Electric Co., Schenectady, | | 


Engineering Research and Machine Design Committee: 
Chairman—John D. Lyall, Armstrong Cork Co., Lancaster, | | 
a. 
Secretary—R. D. Irwin, Minneapolis-Honeywell Regulator |! 
Co., Brown Instrument Co. Div., Philadelphia, Pa. 
Hydraulics Committee: 


Chairman—K. J. Mackenzie, Eastman Kodak Co., Roches-}] 
ter, N. Y. ~ Fit 
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for Versatility 
and | Economy 


the CALCO BLACK 


NIGROSINE J NIGROSINE 02P 
NIGROSINE OPX 
PHENO BLACK SGN CONC. DUSTLESS 


The CALCO BLACKS produce deep shades 
economically and act as dependable shad- 
ing elements in grays, blues, browns, tans, 
greens and reds. They assure uniform results 
on a variety of fibres for tissue, bag, wrap- 


ping, kraft and specialty papers. 


The Blacks are just one group in an exten- 
sive line of efficient Calco colors for paper. 
Your Calco representative will gladly sup- 


ply full information about them. 


AMERICAN Cyanamid COMPANY 
; CALCO CHEMICAL DIVISION, DYESTUFF DEPARTMENT 
BOUND BROOK. NEW JERSEY 4 


NEW YORK ® CHICAGO ® BOSTON © PHILADELPHIA ® CHARLOTTE ® PROVIDENCE 


REPRESENTED IN CANADA BY NORTH AMERICAN CYANAMID LIMITED, CALCO CHEMICAL DIVISION, MONTREAL™TORONTO . 
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Materials Handling Commitiee: 
Chairman—A. P. Schnyder, Ebasco Services, Inc., New 
York, N.Y. 
Secretary—H. A. Stoess, Jr., Fuller Co., Catasauqua, Pa. 
Mill Design and Economic Aspects Commitiee: 
Chairman—R. A. Packard, Takoma Park, Md. 
Secretary—P. A. Forni, Hyattsville, Md. 
Mill Maintenance and Materials Committee: 
Chairman—H. F. Parker, New York & Pennsylvania Co., 
Lock Haven, Pa. 


Steam and Power Commitiee: 
Chairman—W. M. Wyburn, Federal Paper Board Co., Inc., 
Bogota, N. J. . f 
Secretary—J. Gottlieb, Westinghouse Electric Corp., New 
York, N. Y. 


Alkaline Pulping Conference 


The Sixth Alkaline Pulping Conference of the Technical 
Association was held at the Battle House, Mobile, Ala., on 
Noy. 14-16, 1952. Robert R. Fuller of the Gulf States Paper 
Co., Tuscaloosa, Ala., Chairman of the TAPPI Alkaline 
Pulping Committee was General Chairman of the Conference. 

The Local Advisory Committee consisted of Erling Riis, 
Vice-President and General Manager of the Southern Kraft 
Division, International Paper Co., and D. E. Cousins, Vice- 
President of Hollingsworth & Whitney Co., both of Mobile. 

Exceptionally fine arrangements were made for handling 
the conference by the Local Committee. A. W. Pesch, 
International Paper Co., and Robert B. Reynolds, Hollings- 
worth & Whitney Co., were co-chairmen, Ion Walker of the 
International Paper Co. was Secretary and J. H. Coil, Jr., 
of Hollingsworth & Whitney Co. was Treasurer. George 
Witham of the Orr Felt & Blanket Co. was in charge of Regis- 
tration. Joe B. Homan of A. E. Staley Mfg. Co. was in 
charge of Arrangements and Hospitality. A. R. (‘Red’’) 
Skelton of the American Cyanamid Co. was in charge of 
Transportation. Ion Walker was in charge of Publicity 
and Vernon D. Knight of the Eastwood-Nealley Corp. was 
in charge of the Ladies’ Program. 

The total attendance at the conference was about 375 
individuals, including 60 ladies. An interesting program was 
arranged for the ladies, including, in addition to the men’s 
social events, a visit to famous Bellingrath Gardens, a Get- 
Together Party at the Mobile Country Club, a boat trip down 
Mobile Bay and luncheon at the beautiful Grand Hotel at 
Point Clear, Ala. 

All present at the meeting enjoyed a Hospitality and Smor- 
gasbord Party on the evening of November 12. At the Con- 
ference luncheon on November 13, Erling Riis of the Inter- 
national Paper Co. presided as Toastmaster. The principal 
speaker was Judge Ben T. Turner who colorfully discussed 
current events. 

On Friday the 14th, the entire day was devoted to plant visits 
to the mills of the International Paper Co. and the Hollings- 
worth & Whitney Co. Luncheons were served to the visitors 
to both mills through the courtesy of the respective companies. 

The technical program was arranged by Fred W. Bishop 
of the Southland Paper Co., Lufkin, Tex. It consisted of 
four sessions held on November 12 and 13. 


Sulphur and Soda Recovery 


The Wednesday morning session consisted of a symposium 
on “Sulphur and Soda Recovery.” Robert B. Reynolds of 
Hollingsworth & Whitney Co. presided as Moderator. The 
following papers were presented: 

“The Use of Sulphur in Kraft Pulp Mills’ by John E. Vassie, 
Technical Director of the International Paper Co., Southern 
Kraft Division, Camden, Ark. 

As the pulp and paper industry has progressed, recovery fur- 
naces and methods and practices have become more efficient. 
However, the recovery of sulphur has not kept pace with the in- 
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Head table at the Alkaline Pulping Conference: A. W. 
Pesch, International Paper Co.; F. W. Bishop, Southland 
Paper Mills, Inc.; E. P. Wood, Hollingsworth & Whitney \ 
Co.; B.D. Turner, Guest Speaker; E. Riis, International 
Paper Co.; R. G. Macdonald, TAPPI; R. R. Fuller, Gulf| 
States Paper Co.; and R. B. Reynolds, Hollingsworth &\ 

Whitney Co. 


creased efficiency in the recovery of soda. As the salt cake re-}! 
quired to, make up for soda losses has decreased, it has become\ 
necessary to add more and more sulphur to maintain the desired| 
per cent sulphidity in the cooking liquor. Sulphur is, as a normal} 
practice, shoveled into the recovery furnace through an open) 
door, which not only is an inefficient use of the material, but 7° 
consumes considerable labor and affects furnace operation and‘ 
steam production. The need for the design of a more efficient) 
sulphur system has become more apparent since sulphur is a, 
critical raw material in short supply. 

While sulphur has been handled in the liquid state for many. 
years in the sulphuric acid industry, the very small and variable! 
flow required for continuous addition in the kraft industry has 
made the adoption of this system extremely difficult. However, 
the design of a liquid sulphur system giving satisfactory resultst 
for the pulp industry has been developed. This system consists 
of a cylindrical steam jacketed tank for melting the lump sulphur,’ 
a steam jacketed centrifugal pump, and steam jacketed pipe? 
and fittings. Standard black iron is satisfactory for this service. 

The sulphur is pumped to the recovery furnaces semicontin-~ 
uously by the use of a timer switch on the pump motor. The 
timer is so designed that the pump is started every 5 min. and) 
runs for any predetermined length of time, depending on thei 
amount to be added. A steam jacketed sulphur rotometer ha 
been tried but proved unsuccessful. 

The molten sulphur is added at the rear of the recovery fur- 
nace through a nozzle which extends into the primary air duct-/ 
Due to the variable viscosity of sulphur care must be employed! 
to control the liquid sulphur temperature between 290 and 310°F! 

This sulphur system has resulted in a saving of substantial! 
quantities of sulphur, considerable labor, and gives improved! 
furnace operations. | 


“ny iotinneanaparesnsaioabsswesiisitbitista: 


The Sixth Alkaline Pulping Conference Luncheon, Battle | 
House, Mobile, Ala. 
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Puseyjones at Work... 


$46 Vy 

<ayeially. eto ser 

4 jniet Part for high st 

dri é an 
shine. 

Puseyjones Mach 


Puseyjones experience and facilities are freely 
offered to any manufacturer who wants to 
increase production and improve quality. 
Whether you are interested in modernizing 
your present equipment or installing a com- 
plete new machine — Fourdrinier, Cylinder, 
Yankee, or a combination of any of these 
types —call or write us today. 


THE PUSEY AND JONES CORPORATION 
Established 1848. Builders of Paper-Making Machinery 


Fabricators and Welders of all classes of Steel 
and Alloy Products 


Wilmington 99, Delaware, U.S.A. 


Pattern shop where plans 


of Puseyjones machine 


designers become a_ re- 


ality. 


‘APPI - December 1952 Vol. 35, No. 12 


“Specific Heat of Sulphate Black Liquor” by R. L. Harvin 


and W. F. Brown, University of Florida, Gainesville, Fla. 


(Note: This paper and all other papers presented will be pub- 
lished in full in a later issue of Tappi. Papers such as this one 
do not lend themselves conveniently to condensation). 


“Submerged Combustion Evaporation” by William I. 
Weisman, Ozark-Mahoning, Tulsa, Okla. 


Submerged combustion evaporation has been done commer- 
cially for over 15 yr., but only recently has its value become well 


R. G. Macdonald, TAPPI; R. B. Reynolds, Hollingsworth 
& Whitney Co.; R. R. Fuller, Gulf States Paper Co.; and 
A, W. Pesch, International Paper Co. 


known. Submerged combustion is defined as “burning a gaseous 
fuel in a special burner submerged completely beneath the sur- 
face of a liquid.’’ It is accomplished in the Ozark-Mahoning 
burner by control of velocities of the air-gas mixture. 

Principal components of a unit are: (1) blower and drive for 
combustion air, (2) burner assembly and accessories, (3) evap- 
orating tank and stack, and (4) control panel and instruments. 

High thermal efficiencies are obtained with submerged combus- 
tion because heat transfer is direct from products of combustion 
to solution. Hence, it is particularly applicable to solutions dif- 
ficult to evaporate by conventional equipment because of either 
scaling properties, high viscosities, high boiling points, or cor- 
rosiveness. 

Submerged combination burners require a gas for fuel or a 
high-grade fuel oil which can be vaporized before burning. In 
some areas these are expensive and may rule out the use of this 
method. 

The multiple-effect system is not feasible with submerged com- 
bustion although much heat in the stack gases can be recovered 
by a condenser. Because of this limitation application of sub- 
merged combustion in the pulp and paper industry may be con- 
fined to specific situations. Thus where steam generating capac- 
ity of the plant is low it may be used economically because of 
the low capital cost. 

Submerged combustion has been found suitable for concen- 
trating waste solutions because of low capital investment and 
low maintenance. Pilot plant work has been done on neutral 
sulphite semichemical waste liquor. Evaporation of kraft mill 
black liquor by submerged combustion has been given considera- 
tion. A study by a consulting engineer led to the recommenda- 
tion to consider submerged combustion for concentrating black 
liquor of 45 or 50% solids up to 65% solids after preconcentration 
in multiple effects. 

The opinion was expressed that the high concentrations of 
solids needed for most economical operation of chemical recovery 
furnaces could be achieved more readily by submerged combus- 
tion than other methods. Other than preliminary testing, no 
extensive pilot plant work has been done on this problem, It is 
believed such work must be done by the industry before it can be 
determined that submerged combustion would prove of value 
as it has in other jobs. 


“The Effect of Sulphidity on Bleached Sulphate Pulp 
Quality” by M. B. Pineo, Brunswick Pulp & Paper Co., 
Brunswick, Ga. 

The program was concluded by a panel discussion on the 
“Use of Flue Gases for Black Liquor Evaporation.” The 
members of the panel were: C. L. Durkee of the D. J. Murray 
Mfg. Co., Wausau, Wis.; W. J. Darmstadt, Babeock & 
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Wilcox Co., New York, N. Y.; Frank W. Hockmuth, Com-) 
bustion Engineering-Superheater, Inc., New York, N. Y.; and 
C. L. Tomlinson, Howard Smith Paper Mills, Ltd., Cornwall, 


Ont. 


Recovery Room Operation 


The Session of Wednesday afternoon dealt with ‘General: 
Recovery Room Operation.” John J. Goss of the Gaylord 
Container Corp., Bogalusa, La., presided as Moderator. The 
following papers were presented : 

“New Developments in Recovery Unit Design” by Frank 
W. Hockmuth, Combustion Engineering-Superheater, Ine.,; 
New York, N. Y. 


e | 
Since the vertical type of recovery unit was first introduced ini 
1938 there has been a definite trend toward the general accept~ 
ance of this design. At the present time this design has beere 
accepted almost universally by the pulp and paper industriess 
both here and abroad. Although there have been many improve 
ments introduced in the past 10 yr. the basic arrangement of thei 
furnace, boiler, andthe superheater remains essentially unchanged « 
A recent development has been an improvement in the designs 
of the superheater for these units. In this design the super-} 
heater tubes in each element are arranged tangent to each others 
so as to form platens, these platen elements being placed on) 
much wider spacing than had been used previously. This change 
has resulted in a superheater which is less susceptible to slag ac-( 
cumulations and which permits easier removal of slag formations} 
by standard soot blowers. Operating experience with this typet 
of superheater surface has indicated that the necessity for hand 
lancing in this section has been completely eliminated, even wher: 
the recovery unit is operated under severe overload conditions, 
Another significant development has been the constant in 
crease in recovery unit capacities. Prior to 1937 the largest; 
recovery unit available had a capacity of 390,000 lb. dry solidsé 
per 24 hr. At the present time units having capacities of 1,120,-) 
000 lb. dry solids per 24 hr. are already in operation and ever} 
larger units are being projected. In addition to the increase irif 
capacities, there has been a trend to higher steam pressures anc) 
temperatures. This constant increase in pressures and tempera- 


| 
| 
l 


J. E. Vassie, International Paper Co.; M. B. Pineo, Bruns. 
wick Pulp & Paper Co.; W. 1. Weisman, Ozark-Mahoninyi 
Co.; and R. L. Harvin, University of Florida 


tures has followed the requirements established by mill designer» 
wherein their heat balances call for increasing the amount a | 
power available from the steam required by the process. 


“New Developments in Recovery Furnace Design” by 
W. J. Darmstadt, Babeock & Wilcox Co., New York, N. Y. 


“Instrumentation of Recovery Furnaces” by J. R. Upsow 
and 'T. C. Johnson, Union Bag & Paper Corp., Savannah, Gar 


“Recovery Operation Corrosion Problems” by H. O. Teeple! 
International Nickel Co., New York, N. Y. 
In designing the recovery unit and selecting the various con}: 
ponent parts, it should be kept in mind that the objectives ¢/ 
euch equipment as may be installed following the boiler are five 
old: 
1. To recover or utilize as much as possible the heat conteribh 
of the gases. 
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DWIGHT D. EISENHOWER 


President-Elect of the United States, Nov. 4, 1952 


I SHALL LIVE THIS LIFE WITH A FERVENT PRAYER FOR GOD’S 
DIRECTION AND COMPASSION, THAT I MAY HUMBLY HELP 
OUR PEOPLE TO LIVE IN HONOR, IN FREEDOM AND IN PEACE. 


From address at Boston 


November 3, 1952 


HAVE FAITH IN AMERICAN PRINCIPLES 


Draper Brothers Company 
Canton, Massachusetts The 
DRAPE 


WOOLEN MANUFACTURERS SINCE 1856 
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W. C. Meuly and B. K. Tremaine, E. I. du Pont de Nemours 

& Co., Inc.; E. R. Woodward, Mathieson Chemical Co.; 

B. F. May, Gulf States Paper Corp.; F. L. Cate, Rust Engi- 
neering Co.; and R. R. Fuller, Gulf States Paper Corp. 


To reduce the gases to a temperature condition suitable 
for the fume recovery equipment. 

To recover the chemical fumes carried in the stack. 

To concentrate the heavy black liquor to a suitable consist- 
ency, as may be dictated by furnace requirement. 

To design the integrated operation so that operating tem- 
peratures are safely above the dew point of the gas in an 
effort to minimize serious corrosion problems. 


te gras IS 


The session program was concluded by a panel discussion 
on ‘‘Recovery Furnace Operation.’”” The members of the 
panel consisted of C. L. Tomlinson, Howard Smith Paper 
Mills, Cornwall, Ont.; Wilbur L. Orr, St. Regis Paper Co., 
Pensacola, Fla.; George H. Whiteside, Container Corp. of 
America, Fernandina, Fla.; and W. G. Reynolds, Guif 
States Paper Corp., Tuscaloosa, Ala. 


Kraft Mill Odors 


The Thursday morning session consisted of a symposium 
on “Reduction of Kraft Mill Odors.” Robert R. Fuller, 
Gulf States Paper Co., presided as Moderator. The following 
papers were presented: 

“A& Contribution to the Abatement of Sulphate Pulp Mill 
Odors” by Walter C. Menley and Breckinridge K. Tremaine 
of E. I. du Pont de Nemours & Co., Inc., Wilmington, Del. 


A method for air-borne kraft mill odor abatement was described 
which consists of masking the principal kraft mill malodors 
(volatile sulphur compounds) by means of odor masking agents 
introduced into the digesters and released simultaneously with 
the malodors throughout the kraft process. The modified kraft 
odors are less intense and less offensive. The simplicity of ap- 
plication, masking power at very high dilution, and pervasive- 
ness were discussed. Laboratory studies and extensive field 
tests were described. An attempt at a rational explanation of 
odor masking was made based on semiquantitative odorimetric 
measurements of odor quantities and degree of masking. To 
this end the odor intensity of dilute aqueous solutions has been 
studied and the values of scent unit, scent value, and gram scent 
value have been introduced and defined. With their aid it is 
possible to express the odor content of a given odorous substance 
in numerical terms. From a study of the odor interaction of two 
odorous substances possessing known odor content, the values 
of mask unit, mask value, and masking ratio have been estab- 
lished by means of which the degree of masking action of one odor 
upon another can be expressed numerically. 

The use of these odor measurements in devising appropriate 
odor masking agents for kraft mill odor abatement was discussed. 
The amount of air-borne kraft mill odors has been determined 
by interpretation of laboratory and literature data. The agree- 
ment between these results on one hand and the field observa- 
tions on the other is reasonably close. 


“‘Tixperiences in Masking Kraft Mill Odors” by Ben F, 
May, Gulf States Paper Co., Tuscaloosa, Ala. 


The efforts at odor abatement by Gulf States Paper Corp. 
began in 1927 at the Braithwaite, La., mill, Production capacity 
was then 50 tons per day using two rotary digesters with make-up 
chemicals being salt cake and lime. Rotary furnaces were used 
for liquor incineration and smelt recovery, * 

A direct condenser was installed for the purpose of producing 
hot water from the flash steam during digester blows. Use of 
this hot water for pulp washing was soon dropped due to odor 
contamination of the pulp. However, it was brought to manage- 
ment attention that complaints regarding odor became negligible 
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after the condenser went into operation. Chlorination of the 
condenser water to obtain odor-free age water and to minimizé 
dors in the plant area was unsuccessiul, jie 
. Soon after SperntiOn began (1929) at the new mill in Tuscaloosas 
Ala., a direct. condenser was installed for the digester blow gase 
‘Also installed was a turpentine condenser system composed 
primary and secondary cyclones and two Scott evaporato; 
effects as condensers. [Except during breakdowns, malfunctions, 
and poor operation, this equipment did a fair job of abating odor 
During the ensuing years old equipment has been improved ana 
new equipment installed for handling gaseous effluents, Sinca 
1949 the production rate has been 350 tons per day from 8 stal 
tionary digesters. Equipment now in use does not give totat 
abatement, but there is a wide margin of improvement over odol 
conditions prevalent immediately following World War IL. 
The equipment presently in use for handling gaseous effluent» 
is as follows: : 


1. Continuous gas-off relief system at digesters. Gases pas? 
through cyclone separator thence to direct condenser (tray: 
type). 4 

2 Te adirect type condensers for digester blow gases. Holl 
water produced for pulp washing. ; re i 

3. Direct condensers on first effect black liquor evaporation 

4. Cottrell precipitators on recovery furnace stacks. i 


rr 
Due to lack of total abatement with equipment, a search waly 
begun for some other method. As a result, in September, 195 FE 
this mill was the first to start on a completely new approacky 
which in some quarters is called “Odor Masking.” This involve) 
the use of aromatic compounds which are introduced into th) 
process at various points. So far, six different mixtures of Sab 
aromatics have been tried. As to their effectiveness, manage 
ment is still mildly skeptical. The result of an odor poll takew 
during the trials indicated a slight improvement, but was nay 
sufficient to be conclusive. However, trials will continue witiu 
the hope that a swre-cure mixture will be developed. | 


“Design of Chimneys for Odor Dispersion” by F. L. Catet 
Rust Engineering Co., Birmingham, Ala. 


The problems of air pollution, and certainly odors can be cor 
sidered a type of contamination, cannot be solved merely bir 
building a chimney. A chimney can be designed only to deliver 
gases, fumes, or smoke into the atmosphere at a certain elevation: 
Air turbulence, wind velocity, temperature, and humidity are 
the dispersing agents. 

A theory has been developed that at a distance of ten times tht) 
chimney height smoke concentration at ground level reaches a 
maximum. Concentration at that maximum varies inversell 
as the square of the chimney height, and at distances greater tham 
fifty chimney heights the concentration varies as the invers3 
square of the distance and is independent of the chimney heigh; 
This tends to show that, by doubling the chimney height, th) 
maximum ground concentration could be materially reduces. 
There are cases on record, however, where as much as 10 yr. wer 
required to determine that agricultural crops were adverse! 
affected from concentrations that were settling to the ground 
far away as 75 miles from the point of discharge. This would ir 
dicate that, regardless of height, some distant place will at som 
time be affected by the contamination being discharged. 1 

There are various means of eliminating more positively tha} 
odors and contaminants than by depending on a chimney of ¥ 
certain height. Collectors of various types, both mechanic: 
and electrical, where properly applied will eliminate to a great 
extent Many injurious contaminants. Catalytic agents intre- 


W. J. Darmstadt, Babcock & Wilcox Co.; C. L. Durke}? 
D. J. Murray Mfg. Co.; F. W. Hochmuth, Combustici 
Engineering-Superheater, Inc.; C. L. Tomlinson, Howai 
Smith Paper Mills Ltd.; standing: R. B. Reynolds, Hoi 

lingsworth & Whitney Co. | 
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Walworth 


WALWORTH No. 725FS OS&Y, 
Flanged, Special Alloy Wedge 
Gate Valves were developed es- 
pecially for the pulp and paper 
industry. They are available in 
sizes from 2 to 12 inches for 200 
pounds, and 14 to 24 inches for 
150 pounds, non-shock service. 


WALWORTH No. 928FS Swing 
Check Valves are recommended 
for use with No. 725FS Gate 
Valves. Like No. 725FS, they are 
designed to meet fully the re- 
quirements of the pulp and pa- 


per industry. 
WALWORTH No. 716is an OS&Y, 


qi) 
(a Saddle Style, Wedge Gate Valve 


448 having body, bonnet, and wedge 

of Ni-Resist. The seat rings and 
stems are of 18-8 stainless steel. 
These valves are available in 
sizes 2 to 2’, and complement 
the No. 725FS valves in the 
smaller sizes. 


WALWORTH Pressure-Seal Cast Steel 
Gate Valves exemplify the greatest 
improvement in high-pressure, high- 
temperature valve design. The internal 
pressure keeps the body-to-bonnet 
joint tight. Series 600: 112” and larger; 
Series 900: 3” and larger; Series 1500: 
1” and larger. , 


WALWORTH No. 1700F Lubri- 
cated Plug Valves are avail- 
able in a variety of materials 
for corrosive service. They as- 
sure long life and positive 
operation; are wrench or 
gear operated; have a work- 
ing pressure of 200 pounds 
WOG; and are available in 
sizes from 1” to 8”. 


Bases. 
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... proved 
performance in pulp 
and paper mills 


For many years the Walworth Company has 
been producing valves designed for service in 
the pulp and paper industry. These valves are 
similar in design to regular, standard iron body 
gate valves, but, because of the conditions 
peculiar to the pulp and paper industry, the 
valves are made of corrosion resistant alloys. 
Years of satisfactory service have proved these 
alloy valves to be the most suitable for 


this special service. 


Walworth manufactures valves and pipe fittings 
of steel, stainless steel, iron, and bronze. 
Illustrated are Walworth valves of latest design. 
For further information and details of Walworth’s 
complete line of valves and fittings, see your 


local Walworth distributor, or write for catalog. 


WALWORTH 


Pulp and Paper Mill Division 
60 East 42nd St., New York 17, N. Y., 


DISTRIBUTORS IN PRINCIPAL 
CENTERS THROUGHOUT THE WORLD) 
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duced into the effluent stream, and which promote a chemical 
reaction, have been effective in eliminating obnoxious discharges. 

A chimney alone is not the answer to odor elimination, but a 
chimney carefully designed for the service intended will aid in 
delivering the gases at a height so that when spread out over a 
certain area the ground concentration will be minimized. 


“Chlorine Dioxide for Odor Control” by Eric R. Woodward, 
Mathieson Chemical Corp., Baltimore, Md. 


Despite the extensive literature published over a period of 
several years on the subject of kraft mill odors, the nuisance is 


Judge Ben D. Turner; Erling Riis, International Paper Co.; 
and E. P. Wood, Hollingsworth & Whitney Co. 


still with us, and complaints from the neighbors continue to be a 
source of concern to pulp mill operators. 

Since a similarly vexing problem has been encountered in other 
industries, and court orders to desist, or shut down plants, are 
becoming more frequent, it is worth while to consider how they 
are dealing with the situation. Certain similarities may be 
observed in the types of chemicals which cause the odors emanat- 
ing from kraft mills and from these other plants. Based there- 
fore on the practical results achieved in other industries, it ap- 
pears worth while to experiment with chlorine dioxide on kraft 
mill odors. 

The successful application of chlorine dioxide in this general 
field has so far been limited to: 


1. Taste and odor improvement in public water supplies. 

2. Reduction of atmospheric pollution in the vicinity of ani- 
mal fat and fish rendering plants, soap manufacturing and 
fat splitting plants. 


The former application has been in operation in the United 
States for the past 7 yr., and we now have about 150 chlorine 
dioxide installations operating in water works throughout this 
country and in Canada. 

The latter application has come into commercial operation 
within the past year, and we have saved a few rendering plants 
from being shut down by court order. It is interesting to note 
that, in two cases, chlorine alone had failed to solve the problem, 

A snap judgment on the subject often poses the objection that 
chlorine dioxide is too expensive as a remedy for industrial plant 
odors, the elimination of which represents an overhead cost to 
the plant owners. In this connection it is well to note that in 
the animal fat industry they are now experiencing a period of 
very low prices for their principal product—Inedible Tallow—the 
top grade of which is sold in the current market for about 51/2¢ 
per lb. A year ago the price was 9'/2¢ per Ib. In August, 1946, 
the same product was sold in the open market for 26¢ per Ib. 
Yet in spite of this situation some renderers would rather spend 
the money on chlorine dioxide control of odors than have their 
plant shut down, or be forced to move it elsewhere. 

It should also be remembered that this problem is more far- 
reaching than the operation of individual plants. The general 
question of Public Relations comes into it, and I was told recently 
by a prominent engineer in the Fish Rendering Industry that ob- 
jections are being made to the building of new plants in certain 
areas because of the obnoxious odors they are expected to pro- 
duce. This widens interest in adequate odor control to builders 
of new plants and suppliers of equipment for industries which 
normally produce obnoxious odors. 


General Session 


On Thursday afternoon Fred W. Bishop of Southland 
Paper Mills, Inc., Lufkin, Tex., presided as Moderator of 
the General Session. The following papers were presented: 

“Deterioration Losses in Stored Southern Pine Pulpwood” 
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by Ralph M. Lindgren, Pathologist, Forest Products Labora, 
tory, Madison, Wis. 


Studies since 1948 in Mississippi, Louisiana, and Arkansas; 
showed the following losses in specific gravity of pine pulpwooc 
during storgage: rough bolts during summer storage (April 12) 
to October 15)—2 to 4, 6 to 8, and 8 to 10% after 2, 4, and 6) 
months respectively; winter storage for corresponding periods—- 
0 + to 1, 1 to 8, and 3 to 5%. After one full year of storage 
losses ranged from 11 to 15%. Peeled pulpwood of average siz ‘i 
deteriorated most rapidly during the first 4 months of storage; 
regardless of season. Losses ranged from 2 to 7 after 4 month; 
and 3 to 9% after 1 yr., but usually were from 4 to 6 and 5 to 8% 
respectively. Large bolts (10 in. +) continued to deteriorate 
steadily; losses after 1 yr often were double (12 to 14%) those 
for average size pulpwood, . 

Pulpige Suns onl sone of the test wood by the U. 8. Fores» 
Products Laboratory, Madison, Wis., indicated that chemicas| 
composition had changed little during storage; therefore losses: 
in yield of sulphate and groundwood pulps on a wood volume basis! 
were proportional to decreases in specific gravity of the pulpwoo« 
during storage. The principal effect of storage on groundwoo« 
pulp was a decrease in brightness. Except for constant tensile 
strength, sulphate pulps from wood stored for long periods showec 
lower strength properties than those from green wood, Thél 
greatest reductions were in sulphate pulps from rough woo« 
stored 1 yr.; they approximated 20% in bursting strength, 25%" 
in tearing resistance, and 75% in folding endurance. Measuri 
able effects on sulphate pulp quality were indicated if specifil! 
gravity losses in stored wood exceeded about 3% (reached by both 
rough and peeled pulpwood after about 2 months of summer ana 
5 months of winter storage). | 

Indicated practices for reducing storage losses, other fe 
storing only as long as necessary and using oldest material first 
were: rough pulpwood—favor winter and large and long bolt; 
for storage, store in large unaerated piles or in water if possible) 
spray ends of freshly cut bolts with 4% sodium fluoride ii 
water; peeled pulpwood—hasten drying by ventilating pilex 
favor small bolts for storage or split large ones, peel quicklx| 
after cutting, spray or dip immediately after peeling with 4% | 
sodium fluoride, favor winter storage (generally, but not alwayy 
helpful). ; 


“Turbulent Suspension Burning of Wood Refuse ana! 
Other Fuels” by Otto de Lorenzi, Combustion Engineeringy 
Superheater, Inc., New York, N. Y. 


(Note: Mr. de Lorenzi’s paper was followed by a film showin {| 
burners illustrating his subject). 


“Evaluation of Bleached Kraft Pulps for Paperboari| 
Manufacture” by R. L. Lewis and J. J. Higgins, Ohio Box: 
board Co., Rittman, Ohio 


The evaluation of bleached kraft pulps has been undertaken b:4 
The Ohio Boxboard Co. as part of a program to determine whas' 


I’, W. Bishop, Southland Paper Mills, Inc.; Otto de Lo- 
renzi, Combustion Engineering-Superheater, Inc.; J. + 
Higgens, The Ohio Boxboard Co.; D. C. Gillespie, Th? 

Dorr Co.; and A, W. Pesch, International Paper Co. 


sources of pulp could be used satisfactorily in the production «f 
high quality folding boxboard. The program has consisted i1 
comparative laboratory evaluations on kraft pulps from tlié 
principal pulp producing sections of the country, representir) 
many different species of wood. 

In the production of high quality folding boxboard, control {ff 
the physical properties of the top liner becomes one of the moid 
important factors. The scoreability, uniformity of appearance)’ 
and printability are almost entirely dependent on pulp used 
the top liner furnish. As with most factors in paper productio 
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The Sandy Hill Selective Drive 


All Sandy Hill Selective Drives were installed and started up 
and are still running without structural or functional failure. 


This reflects the attitude of the company’s designers in design- 
ing adequately for paper machine operating strains. It reflects 
the Sandy Hill designers’ knowledge of paper mill operating 
conditions which the drives must meet in order to function without 
failure or annoyance to the user. 


Sandy Hill does not build a cheap drive because it believes 
that a drive which will last over a long period of years with no 
more attention than adequate inspection and lubrication is the 
most economical per ton of paper made. 


Features 


Unvarying draw between sections. 
Fineness of draw regulation. 


Simplicity of design that keeps maintenance within the ability 
of the good paper mill millwright. 


Power saving and low first cost to a degree hitherto unknown. 


No detectable slippage due to the V-belt feature of the 
drive. 


Saving in space, no basement or mezzanine needed for line 
shaft. 


Write on your company letterhead for further in- 
formation about an adequately designed drive. 


The Sandy Hill Iron & Brass Works 


Hudson Falls,N.Y. 


Machinists and Founders Specializing in Paper and Pulp Mili Machinery 
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“VIRGINIA 
ZINC HYDRO 


DOES IT! 


In ‘Virginia’? Zinc Hydro the paper industry has a 
bleach for groundwood that does its brightening 
work with outstandingefficiency and economy. Besides 
effecting as much as a 7-point improvement in bright- 
ness, mills using “Virginia”? Zinc Hydro enjoy such 
important economy advantages as these: low initial 
conversion cost; low cost per ton of pulp; simplified 
operations—no need for auxiliary chemicals. 


We hope you'll check the claims made here for the 
effectiveness and econ- 


omy of “Virginia” Zinc 
Hydrosulphite. When 
substantiated, they 
Mircinia should go a long way 
toward “‘selling’ you on 
using this proven chem- 
ical in your operation. 
Write today for a free test 
sample and our recom- 
mendations for its use. 


No obligation. 


VIRGINIA SMELTING Co, 
Dept. 77-P, West Norfolk, Va. 


Field Offices: 


NEW YORK 
BOSTON 


DETROIT 

CHICAGO 

PHILADELPHIA 

ATLANTA é SINCE 1898 
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compromises must be made in an attempt to reach the optimum 
performance; therefore, the evaluation has been based on a num-; 
ber of factors. : : ; | 

The factors considered important in the mill which may be) 
studied by means of laboratory tests are shown in the followingy 
table: 


Mill Laboratory | 
Power requirements Time required to reach } 
operating freeness 
Scoreability Bursting strength and 
A tearing strength 
Printability Pressure-smoothness 
; relationships 


Several tables and charts showing how the different pulps can 
be rated are presented with the general conclusion that kraft! 
pulp from the Northeast shows the greatest potentialities for 
use in top liner furnishes. 


f er : L 
‘“‘Some Notes on Current Recausticizing Practice” by D. C. 
Gillespie, The Dorr Co., Stamford, Conn. | 


Results of a recent survey of continuous recausticizing systems 
in 29 Southeastern pulp mills are reported. Reference is alscs 
made to certain variations from standard practice recently in 
corporated in mills elsewhere. ; | 

During the survey, maintenance and operating problems were) 
freely discussed with superintendents and operators with the ainy 
of improving methods and designs through closer collaboration) 
Over-all operations were reported to be good with recausticizing 
rooms producing substantially uniform cooking liquor of desireck 
strength and clarity. Certain phases of the operation, however? 
were found to need additional attention and study, these being 
specifically the slaking operation, the maintenance of diaphragny 
pumps, and corrosion and plugging of lines in certain areasi 
Some suggested procedures for minimizing these difficulties are 
included in the article, but the nature of the process is such thai 
continued improvement will provide a never-ending challenge. 

Chemical analyses of cooking liquors were reported by 2% 
kraft mills. Average values are as follows (in lb. per cu. ft. ai 
Na,O): total titratable alkali, 7.58; NaOH, 4.58; NasCOx 
1.19; and NavS, 1.85. Using TAPPI Standard terms, the averagy, 
activity is 84.2%; sulphidity, 24.4%; causticity, 60.0%; and: 
causticizing efficiency, 79.3%. Reports from 25 kraft mills were 
used in arriving at the following average figures: reburned lim: 
production, 440 lb. per ton pulp; reburned lime avyailabilityz) 
86%; new lime make-up, 51 Ib. per ton pulp; and kiln efficiency: 
14 million B.t.u. per ton lime. Kraft mills surveyed were found 
to be operating an average of about 7 percentage points below’ 
the calculated equilibrium causticizing efficiency. 

A new unit type green liquor clarifier and a dregs washer c 
similar design have been introduced and tested. Both are givin ; 
improved performance over the tray types. Due to its simplicity 
the new design has the additional advantages of lower capita 
costs and ease of operation and maintenance. B 

Two variations of the standard recausticizing flowsheet ar? 
noted: (1) two-stage slaking, in which reburned lime is dis} 
charged directly from the kiln into a large primary slaker, this 
overflow from which gravitates to a combination slaker wherg’ 
make-up lime is added through a gravimetric feeder and unslaked! 
material is removed by the classifier; and (2) two-stage causticia*! 
ing, in which primary causticization is carried out in the presenc? 
of excess lime, this excess being causticized later in a secondary, 
step with either strong or weak carbonate liquor. A flowshee#! 
for each variation is presented for comparison with the standari 
system. 


“Kraft Mill Effuents” by A. W. Pesch, Southern Krats 
Division, International Paper Co., Mobile, Ala. 


The membership of the TAPPI Alkaline Pulping Committe? 
that sponsored this conference is as follows: 


R. R. Fuller, Gulf States Paper Co., Tuscaloosa, Ala. 

P. B. Borlew, Container Corp. of America, Fernandina, Fla. | 
H. Y. Charbonnier, Union Bag & Paper Corp., Savannah, Gi 

K. G. Chesley, Crossett Lumber Co., Crossett, Ark | 
G. L. Clark, Coosa River Paper Co., Coosa Pines, Ala. | 
J. J. Goss, Gaylord Container Corp., Bogaloosa, La. 
K. M. Guest, National Container Corp., Jacksonville, Fla. | 
Ix. A. Harper, Hudson Pulp & Paper Co., Palatka, Fla. 
W. P. Lawrence, Champion Paper & Fibre Co., Hamilton, Oh! 
J. McK. Limerick, Bathurst Power & Paper Co., Bathurst, N. ]. 
M. B. Pineo, Brunswick Pulp & Paper Co., Brunswick, Ga. 
R. H. Stevens, National Container Corp., Jacksonville, Flt 
Henry Vranian, Chesapeake Corp. of Virginia, West Point, V/ 

A. P. Yundt, Camp Manufacturing Co., Franklin, Va. i 
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Paper & Paper Products Convention Dailies 


ave a“ BUY” word in the paper industry! 


Ke issues of Paper & Paper Products Conven- 
tion Daily are issued for: 


Annual meeting of both the American Paper & Pulp Asso- 
ciation and Technical Association Pulp & Paper Industry 
held in February in New York City. APPA membership 
comprises pulp and paper mills; TAPPI the technical ex- 


ecutives of the industry. 


The APPA will be meeting at the Waldorf-Astoria on the 
dates of Feb. 16, 17, 18, 19. TAPPI will hold its annual | 


convention concurrently at the Hotel Commodore. 


Paper & Paper Products Convention Dailies are REAL 
newspapers. They give all the news, programs, events and 
general information of association meetings. They reach 
the thousands of paper men attending these important 
conventions. Daily on-the-spot service that is typical of 


Paper & Paper Products. 


RESERVE ADVERTISING SPACE NOW! 


PAPER & PAPER PRODUCTS CONVENTION DAILY 


ONE OF THE WALDEN-MOTT PUBLICATIONS FOR THE PAPER INDUSTRY 


Main office: 93 WORTH STREET, NEW YORK 13, NEW YORK 
Western Office: 343 SOUTH DEARBORN STREET, CHICAGO 4 » ILL. 
85 A 


TAPPI - December 1952 Vol. 35, No. 12 


PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Charles E. Adams, Shift Chemist, St. Regis Paper Co., 
Pensacola, Fla., a 1948 graduate of Alabama Polytechnic 
Institute. ! 

Harold E. Adams, Vice-President and Chief Engineer, 
The Nash Engineering Co., South Norwalk, Conn., a 1916 
graduate of Middlebury College. 

Daniel E. Bergsma, Jr., Laboratory Technician, The Orr 
Felt & Blanket Co., Piqua, Ohio, a 1952 graduate of Western 
Michigan College. 

Vernon B. Bodenheimer, Southern Representative, Steb- 
bins Engineering & Manufacturing Co., Watertown, N. Y., a 
1948 graduate of North Carolina State College. 

Bruce E. Brooks, Assistant General Superintendent, The 
Brown Paper Mill Co., Inc., Monroe, La. Attended Ouachita 
Junior College. ; 

George F. Bryant, Export Sales, Union Bag & Paper Corp., 
New York, N. Y. Attended Academy of Aeronautics, and 
International Correspondence School courses. 

Robert F. Caswell, Jr., Student, New York State College 
of Forestry, Syracuse, N. Y. 

William H. Chambers, Sales Engineer, Reliance Electric & 
Engineering Co., Syracuse, N. Y., a 1947 graduate of Case 
Institute of Technology. 

Peter A. Charest, Chief Engineer, St. Raymond Paper Ltd., 
Montreal, P. Q., Canada, a 1949 graduate of the Univer- 
sity of Toronto. 

Chien Chu, Head, Dept. of Pulp & Paper, Taiwan Forest 
Research Institute, Taipeh, Taiwan, China, a 1946 graduate 
of the University of Minnesota with a Ph.D. degree. 

Oscar P. Cohen, Group Leader, Monsanto Chemical Co., 
Everett, Mass., a 1941 graduate of Harvard University with 
a Ph.D. degree from Clark University. 

William J. Copeland, Chemical Engineer, International 
Paper Co., Research Div., Glens Falls, N. Y., a 1948 graduate 
of Cornell University. 

John E. Cornell, Trainee, Hammond Bag & Paper Co., 
Wellsburg, W. Va., a 1950 graduate of the University of 
Florida. 

Gerald E. Daly, Sales Engineer, Shartle Bros. Machine 
Co., Middletown, Ohio. 

Victor D. Davis, Jr., Chemist, The Brown Paper Mill Co., 
Inc., Monroe, La., a 1952 graduate of Louisiana Polytechnic 
Institute. 

Charles E. Elliott, Student, Western Michigan College, 
Kalamazoo, Mich. 

Wilhelm G. Gaertner, Chemist, Deutsche Gold-und-Silber- 
Scheideanstalt vormals Roessler, Frankfurt/Main, Germany, a 
1952 graduate of the Technical University. ; 

Hans W. Gertz, Research Chemist, Swedish Forest Prod- 
ucts Research Laboratory, Stockholm, Sweden, a 1940 
graduate of The Royal Institute of Technology. 

Charles F. Gosnell, State Librarian and Assistant Com- 
missioner of Education, New York State Library, Albany, 
ING eYe5- a 1980 graduate of the University of Rochester, 
and a 1937 graduate of Columbia University School of Li- 
brary Service. 

John L. Grady, Electrical Supervisor, Oxford Paper Co., 
Rumford, Me., a 1915 graduate of the University of New 
Hampshire. 
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Ronald L. Hamilton, Student, Western Michigan College 
Kalamazoo, Mich. 

Edgar W. Heelas, Owner, Cellucrepe Co., High Palnch 
N. C., a 1926 graduate of the University of Pennsylvania. 

Gerrit W. Heinsius, Managing Director of Paper Mill. 
Van Gelder Zonen, N. V., Apeldoorn, The Netherlands, 4 
1925 graduate of the Technical University at Delft. 

Joseph A. Henderson, Sales Engineer, W. W. Henderson &| 
Sons, Pensacola, Fla. Attended the University of North 
Carolina. . 

Sten T. Hendriksson, Chemist, Boliden Mining Co., Ske 
leftehamn, Sweden, a 1941 graduate of the Royal Institut 
of Technology. 

Harvey B. Herman, Chemist, Seymour Paper Mills, Ine‘ 
Seymour, Conn., a 1952 graduate of Western Michigar 
College. 

Edward Jahoda, Chemist, H. P. Andrews Paper Co., Neve) 
York, N. Y., a 1926 graduate of the University of Viennaj 
with a Ph.D. degree: 

Harold L. Keaton, Chemical Engineer, Gaylord Container 
Corp., Bogalusa, Ta., a 1948 graduate of Louisiana Statu 
University. 

Howard Lane, Chemist, National Biscuit Co., New York, 
N. Y., a 1952 graduate of Long Island University. 

Ehrhard H. Lenz, Student, University of Maine, Orono, Me 

Cecil HE. MacDonald, Assistant Control Superintendent 
Canadian International Paper Co., Ltd., Three Rivers, 
P. Q., Canada, a 1946 graduate of McGill University. 

Minoru Machida, Chief of Technical Dept., Yonago Milij 
Nippon Pulp Industry Co., Ltd., Tottori Pref., Japan 
Attended the Train School of the Government Printin= 
Bureau of Japan, Faculty of Papermaking. 

Francis H. Maddox, Managing Director, Harland Drivel 
Ltd., London, England. Attended Manchester University. . 

Nack H. Maithos, Superintendent of Power, Brunsieel 
Pulp & Paper Co. Brunsw ick, Ga. 

William E. Manring, Senior Technical Service Engited 
B. F. Goodrich Chemical Co., Cleveland, Ohio, a 1937 graduk 
ate of Wesleyan University. | 

Daniel A. Martinez, Research Chemical Engineer, Hudsow 
Pulp & Paper Corp., Palatka, Fla., a 1952 graduate of thi} 
University of Florida. 

i 


Kenneth McClelland, Midwestern Manager, Engineerinig 
and Sales, J. E. Rhoads & Sons, Chicago, IIl., a 1934 erate 
of the University of Chicago. 

Robert J. Meyer, Development Engineer, B. F. Goodhied 
Chemical Co., Avon Lake, Ohio, a 1948 graduate of the Un. 
versity of Wisconsin. 

Mahlon V. Molsberry, Chief Engineer, Consolidated Watet 
Power & Paper Co., Wisconsin Rapids, Wis., a 1924 graduate 
of Iowa State College: | 

Harold E. Oliver, Chemical Engineer, Staunton Divs 
Canadian Wallpaper Mfrs. Ltd., Toronto, Ont., Canada, \¥ 
1946 graduate of the University of Toronto. 

Robert W. Petrie, Chemist, National Biscuit Co., New Yorly 
N. Y., a 1950 graduate of Hofstra College. 

Robert H. Quick, Student, Institute of Paper Chemistry} 
Appleton, Wis., a 1948 graduate of the Univer sity of Washing | 
ton. \| 

Kenneth D. Reed, Manager, Mill Lubrication Dept., DG 
Laval Sales & Service, Inc., Pittsburgh, Pa., a 1925 graduat® 
of Northeastern University. 


| 


Vol. 35, No. 12 December 1952 


TAP Pi 


Milton A. Schreiner, District Manager, The Foxboro Co., 


Foxboro, Mass. Co., is now Assistant Pulp Mill Superintendent for the Oregon 


:: Henry J. Schroeder, Plant Manager, Container Corp. 
of America, Circleville, Ohio, a 1941 graduate of the Uni- 
versity of Cincinnati. 

Lyle B. Schueler, Sales Manager, Diamond Power Specialty 
Corp., Lancaster, Ohio, a 1929 graduate of the University 
of Wisconsin. ‘ 

Lester J. Smith, Resident Manager, St. Regis Paper Co. 
Harrisville, N. Y., a 1923 graduate of the University of Wis- 
consin. 

William R. Strickel, Chemical Engineer, Johnson & John- 
son, Chicago, IIl., a 1942 graduate of Missouri School of 
Mines. 

Arthur R. Taylor, Chief Project Engineer, Brown Co., 
Berlin, N.H. Attended the University of New Hampshire. 

Harry G. Taylor, Jr., Assistant Chief Chemist, Rayonier, 
Inc., Fernandina Beach, Fla., a 1945 graduate of North 
Carolina State College. 

Robert R. Tess, Student, Western Michigan College, Kala- 
mazoo, Mich. 

Donald E. Thornton, Student, Western Michigan College, 
Kalamazoo, Mich. 

Abner A. Towers, Sales Representative, W. D. Taulman & 
Associates, Atlanta, Ga., a 1939 graduate of Massachusetts 
Institute of Technology. 

Robert C. Walker, Student, Western Michigan College, 
Kalamazoo, Mich. 

Albert W. Wilson, Editor, Pulp and Paper, Seattle, Wash., 
a 1925 graduate of the University of Washington. 

George A. Wishart, Supervisor of Quality and Develop- 
ment, Paper Mills Div., Eastman Kodak Co., Rochester, 
N. Y., a 1931 graduate of the University of Rochester. 

Irwin Wittick, Vice-President, W. L. Rives, Jacksonville, 
Fila. 

William P. Zimmerman, Kraft Mill Tour Foreman, Pot- 
latch Forests, Inc., Pulp & Paper Div., Lewiston, Idaho. 


TAPPI Notes 


A. J. Colville Aikman is now Chief Chemist, Wiggins, 
Teape & Co. Ltd., High Wycombe, Bucks, England. 

S. I. Anderson, of the Hooker Electrochemical Co., has 
transferred from Niagara Falls, N. Y., to New York City as 
Assistant Sales Manager of the New York District. 

John B. Canha, formerly of the Pierce Consulting Engineer- 
ing Co., is now Pulp and Paper Mill Engineer for Chas. T. 
Main Co., Boston, Mass. 

John B. Catlin is now Assistant Vice-President of the Kim- 
berly-Clark Corp., Neenah, Wis. 

Warren A. Chilson, formerly of the Curlator Corp., is now 
Technical Assistant to the Director of Production, Champion 
Paper & Fibre Co., Hamilton, Ohio. 

_ Harry E. Connors, of the B. F. Goodrich Chemical Co., 
has transferred from Cleveland, Ohio, to Boston, Mass., 
as Technical Representative for Plastic Materials. 

James H. Davidson, Chief Engineer and Manager of Mill 
Operations for the Minnesota & Ontario Paper Co., has been 
transferred from International Falls, Minn., to Minneapolis, 
Minn. 

John E. Donahue, Technical Service Engineer for the Her- 
cules Powder Co., has been transferred from Kalamazoo, 
Mich., to Wilmington, Del. ? 

John F. Donahue, Jr., formerly Student at the University 
of Maine, is now in the Technical Dept. of the Robert Gair 
Co., Uncasville, Conn. 

Vance P. Edwardes attended a FAO conference devoted to 
the pulping of tropical and subtropical woods and other fibers, 


held in Rome, Italy, early in December. 
Paul J. Frost, formerly of the New York & Pennsylvania 
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Pulp & Paper Co., Salem, Ore. 

Mace Harris is now Consultant to the Manager of Manu- 
facture of the Northwest Paper Co., Cloquet, Minn. 

Alan B. Helffrich has transferred his paper sales business 
ae New York City to 186 Shore Road, Old Greenwich, 

onn. 

Richard S. Hunter, formerly of the H. A. Gardner Labora~ 
tories, is now Director of Hunter Associates Laboratory, 
Falls Church, Va. 

Eugene G. Ingalls, formerly of the St. John Pulp Co., is now 
Assistant to the Superintendent of the Felt Mill, Pabco 
Products, Inc., Emeryville, Calif. 

John R. Kimberly is now Executive Vice-President of the 
Kimberly-Clark Corp., Neenah, Wis. 

Howard J. Leech, formerly Student at The Institute of 
Paper Chemistry, is now Project Chemist for the Weyer- 
haeuser Timber Co., Pulp Div., Longview, Wash. 

Stanley J. Leishman, formerly of the Escanoba Paper Co., 
is now General Superintendent for Provincial Papers Ltd., 
Thorold, Ont. 

Andrew J. Luettgen is now General Superintendent of the 
P. H. Glatfelter Co., Spring Grove, Pa. 

Gerald L. MacKinnon, of the Rogers Corp., has trans- 
ferred from Goodyear, Conn., to Chagrin Falls, Ohio, as 
Sales Engineer. 

Ernest Mahler, formerly Executive Vice-President, is now 
Director and Consultant for the Kimberly-Clark Corp., 
Neenah, Wis. 

Edward A. Mason, of the Massachusetts Institute of Tech- 
nology, has been transferred from Bangor, Me., to the Dept. 
of Chemical Engineering, Cambridge, Mass. 

William S. Milne, formerly of the Publishers’ Paper Co., 
is now Sales Engineer for the Black-Clawson Co., Hamilton, 
Ohio. 

George E. Niles, formerly of the Monsanto Chemical Co., 
is now Consultant on Paper Problems, Emerson & Cuming, 
Inc., Canton, Mass. 

Robert C. Paris has returned from two years’ leave of ab- 
sence for Naval duty to the Kalamazoo Vegetable Parchment 
Co., Kalamazoo, Mich., Research Dept. 

J. R. Sethi, formerly of the Ballapur Paper & Straw Board 
Mills, Ltd., is now with the Choes Co., Ltd., Nagpur, India. 

Ewald Schoeller, President of Ewald Schoeller & Co., has 
transferred his office from Zurich, Switzerland, to Langer- 
wehi, Rheinland, Germany. 

William P. Shannon is now Paper Mill Superintendent 
for Macon Kraft Co., Macon, Ga. 

James F.. Stevenson, of the Mead Corp., has transferred from 
Chillicothe, Ohio, to the Wheelwright Div. as Division Man- 
ager. 

V. J. Sutton is now Mill Manager and Assistant General 
Manager of the Bowaters Southern Paper Corp., Calhoun, 
Tenn. 

Louis B. Taylor, of the Columbia Southern Chemical Corp., 
has been transferred from Barberton, Ohio, to Pittsburgh, 
Pa., in the Market Research & Development Dept. 

Milford J. Taylor, formerly of A. J. Adams Paper Co., 
is now Assistant Sales Manager of the Erving Paper Mills, 
Erving, Mass. 

Joseph F. Teti is now President of the Specialty Covering 
Corp., New York, N. Y. 

Vernon L. Tipka, formerly of the News Print Service 
Bureau, is now Assistant to the President, St. Lawrence 
Paper Co., Norfolk, N. Y. 

R. Tourangeau, formerly of W. C. Hamilton & Sons, is 
now Manager of the Specialty Paper Mills, E. B. Eddy Co., 
Hull, P. Q., Canada. 

C. B. Walworth, formerly of the Plaskon Div., Libbey- 
Owens-Ford Co., is now in the Research & Development 
Dept. of the Carborundum Co., Niagara Falls, N. Y. 


87 A 


The First 
and Original 


LIQUID 
PHEN YLMERCURIC 
ACETATE 


Positive 
Slime Control 


50% water solution of potassium trichlorophenate 


Excellent for washups as a slime prevention measure- 
compatible with scouring agents. 


Used sparingly with PMAS during periods of SLIME 
ACCLIMATIZATION, gives excellent slime control. 


Send for your FREE trial samples of these products. 


Sole Canadian Distributor: STANDARD CHEMICAL CO. 
Toronto 17, Ontario 


W. A. Cleary Corp. 


New Brunswick, Chicago, Belleville, Ont., 
New Jersey Iinois Canada 
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Nils Wegner, formerly of Hellefors Bruks, A/B is now 
Technical Director, Sanvikens Pulp Co., Dynas, Sweden. 

A. D. Wolvin, of the Empire Box one has been Bo 
ferred from South Bend, Ind., to Sergudebure: Pa. 

W. F. Woodzicka is now Engineer- -Draftsman for the U. s! 
Forest Products Laboratory, Madison, Wis. 


* * * 


A. L. Magnuson has succeeded V. V. Vallandigham as the: 
official representative of the Kelco Co., Chicago, IIl., in th 
Technical Association. 


Industry Notes 


PRODUCTION 


Production of wood pulp for 1952 through August Soa 
10,936,000 tons, a decline of 156,000 tons under production; 
for the same period in 1951. Wood pulp consumption alscé 
declined. At the end of August consumption for 1952 wax 
11,430,000 tons, 530,000 tons under the 1951 period. Im 
ports of wood pulp were 1,180,761 tons, a decline of 471,101 
tons. Imports from Europe declined 387,073 tons to 147,176 
tons, and from Canada 1,272,789 tons to 1,033,581 tons) 
Ww ood pulp exports through August were 161,000 tons, ari 
increase of 47,000 tons over the 1951 period. 

Receipts bt wastepaper for August was 629,000 tohsh 
increasing receipts for 1952, through August to 4,949 00¢ 
tons. The receipts were 1,809,000 tons less than the receipts: 
for the January—August, 1951, period. Wastepaper con 
sumption in August was 665,000 tons and for the eight months) 
5,033,000 tons, a decline of 1,466,000 tons under the 195.¢ 
Betiod: 

Pulpwood receipts for the January—August period totale« 
18,322,000 cords, a decline of 4% under the corresponding’ 
1951 receipts. Domestic receipts were 17,560,000 cords! 
a decline of 3%, while imports were 1,525,000 cords, a declina’ 
of 11%. Consumption of pulpwood for 1952 throug 
August totaled 17,560,000 cords, about equal to the con) 
sumption for the comparable 1951 period. 

Paper and board production during August amounted te’ 

2,051,625 tons, a decrease of 7% over August, 1951. Thi 
industry operated at 73.5% (paper, 74.8% and paperboard 


71.0%). 


W ASTEPAPER 


Wastepaper consumption in the first eight months of thi! 
year amounted to 5,028,900 tons as against a consumption 
of 5,730,000 tons in the last eight months of 1951. The paper} 
board mills consumed 76%, the paper mills 15%, and th} 
roofing and building materials 9% of the January to Sep: 
tember total for this year. While the national consumptioi/| 
of wastepaper in the first eight months of 1952 was 12.2% 
below that of the last eight months of 1951, the con 
sumption by the building materials in the first eight monthi, 
of this year was only 5.2% below the consumption of th} 
previous eight months. The building materials mills 1. 
the first two thirds of this year consumed 469,721 tons c’ 
paperstock as against a consumption of 495,447 tons durin) 
the preceding eight months. 

Operating at 96% of rated capacity, the nation’s paper 
board mills during October’s second week set a new hig 
production record for this year, according to the Natione 
Paperboard Association, when 245,680 tons of paperboar' 
were manufactured. New orders for 236,589 tons wer 
received during that week, leaving the mills with a backlog ¢! 
unfilled orders for well over a half million tons at the beginnin|j} 
of last week, thus insuring the mills of high production ani 
Wwastepaper consumption records for the rest of this mont 
and into November. i 


<4 — = 
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Norray EuroPEAN GRoUNDWOOD 
The Swedish, Norwegian, and Finnish wood pulp pre 
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ducers have reached agreement on a reduction of the output 
of mechanical wood pulp in order to achieve a better balance 
between demand and supply. The agreement applies to the 
remainder of 1952 and to 1953, and it is estimated that the 
reduction of output will lower stocks to a minimum by 
the beginning of 1953. The production of mechanical wood 
pulp planned for 1953 is 300,000 tons less than the 1951 
production, but adjustments may take place later if the 
demand situation changes. At present, Swedish production 
of mechanical pulp is only 40% of capacity. 


Unirep Newsprint Mitts 


Plans have been announced for the construction of a news- 
print mill in the Cincinnati-Dayton area, with an initial 
capacity of 100 tons daily. The company would be incor- 
porated as the ‘United Newsprint Mills.” The plant’ is 
expected to be completed by late 1953 and is to cost $6,500,000. 
In order to meet the needs of eight daily newspapers in Cincin- 
nati, Dayton, and Columbus, it is planned in time to increase 
the mill’s daily capacity to 200 tons. 


TREE FARMS 


The October report of the American Forest Products 
Industries states that there are now 3918 tree farms, covering 
26,652,223 acres. Alabama has the largest number of tree 
farms, 420, covering 2,608,377 acres, while Texas has the 
highest acreage, 3,213,190 acres on 409 farms. 


TRELAND MiLu 


According to Foreign Commerce Weekly of October 13, a 
new paper and carboard mill is planned at Grannagh, Ireland. 
The mill will initially produce 200 tons of large cardboard 
containers and 400 tons of cardboard a week, production to 
commence early in 1953. A wastepaper company of Cork 
City, a subsidiary of the Company, has begtin a nationwide 
wastepaper collection drive, with the aim of collecting 250,000 
tons of wastepaper for stock for the new mill. 


SouTHERN PINE TREES 


The pulp and paper industry in the South has purchased 
and been responsible for having planted 277,000,000 pine 
trees during the past five years. This planting activity 
by the pulp and paper industry has converted over 277,000 
acres of worthless land into productive forests. About 
201,000 acres were planted on lands owned by the pulp and 
“paper industry and the remaining 76,000 acres on lands owned 
by individuals to whom the industry contributed the trees. 


West German MILL 


A new sulphate pulp mill is being built in the Mannheim- 
Rheinau area of Western Germany, which is planned for 
operation about 1956. Annual capacity is said to be 52,800 
short tons of kraft pulp, to be converted into 26,400 short 
tons of board and 26,400 short tons of containers. Pulp 
mill requirements are estimated at 83,000 cords of pulpwood 
per year to be procured from pine waste of German sawmills 
and similar low quality woods, especially fuel woods. 


BowATERS 


The entire output of the Newfoundland and Hast Tennessee 
Mills of Bowaters has been sold out for the next 15 years. 
Production potential in Tennessee is 130,000 tons and 50,000 
tons of sulphate pulp. Contracts of the Corner Brook Mill 
in the southern United States have been transferred to the 
Tennessee mill. The Tennessee mill at Calhoun will begin 
production in 1954. Construction cost of the Tennessee mill 
is expected to be about 55 million dollars. 


“Spain 
Paper production in Spain in 1951 amounted to 186,743 
metric tons of paper and paperboard. Of this total 90,834 
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RAINY RIVER WATERS 


— for Minnesota 
and Ontario Paper 


Rainy River water has color ranging from 40 to 80 ppm, 
The 
Minnesota & Ontario Paper Company successfully re- 


making it unusable for bleached pulp and paper. 


duces color to a range from 2 to 4 ppm through use of 
two horizontal Permutit® Precipitators and five gravity 
filters. The cost for chemicals averages less than 1.5¢ 


per 1,000 gallons. The purity, low color and lack of tur- 


bidity make the effluent water ideal for production of ~ 
high brightness pulps and papers. 

Here is yet another case where Permutit know-how and 
equipment have helped produce finer pulps and papers, 
regardless of the original state of the water supply. For 
full information, write to The Permutit Company, Dept. 
TAP-12, 330) West 42nd "sti, Na sYi0 36) Nii Oreto 
Permutit Company of Canada, Ltd., 6975 Jeanne Mance 


St., Montreal. 


PERMUTIT CONTROLLED 
PROCESS WATER MEANS: 


@ Clean, high quality paper products. 
e@ Higher production—lower production costs. 


@ More sales .. . bigger profits. 


f 
PERMUTIT 


WATER CONDITIONING HEADQUARTERS FOR 40 YEARS 
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te SETS SOE FORRES STE tons were printing papers while 19,774 tons were of news- 
print grade. 
PACKAGING SPECIFICATIONS 

The National Security Industrial Association, 110 William 


ARRELLED SAVINGS Street, New York 38, N. Y., advises that industry’s main — 


problem with military packaging requirements is a lack of 
ti on uniformity. As a result of the Association’s efforts the De- 

® Machine Opera \ partments of the Army, Navy, and Air Force have issued a 
ndet manual entitled ‘‘Preservation, Packaging and Packing of 

Military Supplies and Equipment” (TM-38-230, NAVEXOS 
P-938, AFM 71-1). It is the feeling of the Association that | 
this manual should accomplish much toward assisting those . 
in industry levels having the physical packaging job to do, — 
in arriving at the proper type of pack specified in a contract. 


CERTIFICATES OF NECESSITY 


Under the Defense Production Administration program |, 
certificates of necessity for tax write-off cover to date 135 ) 
applications, amounting to $735,011,000 or 3.2% of the total 
for all industry. As of September 5, 30 applications were 
pending, amounting to $40,250,000 or 1.2% of the total pend- , 
ing for industry. 


MacuIne Coatine Patent | 


Federal Judge Robert E. Tehan in Milwaukee, Wis., has ; 
ruled that the Kimberly-Clark Corp. did not infringe on the } 
paper machine coating patent of the Consolidated Water » 
Power & Paper Co. and that the patent is invalid. The trial 
ended on March 10, 1950, and has been taken under advise- - 
ment in the period up to the present. The infringement as ; 
charged by Consolidated covered 1940 to 1950 when the + 
The kind of clogging you get between the inner patent expired. Since the patent had expired the question 
and outer wires of your cylinder molds means before the Court was that of damages. 
long, tedious, expensive work . . . when you Judge Tehan said that the Massey process was not an in- 
Seana Oye Pacers reese are vention over prior art and did not constitute something new 
oS ea Ors ISANO: ONG eri cam Ona AReERTON: and useful. It, therefore, should not have been accepted by * 
6 2 the Patent Office. 

Get Thorough Cleaning with One Man The process was developed by Peter J. Massey. The # 

in Less than Two Hours original coater was put in use at the mill of the Bryant # 

One man uses Magnus Pitchex, spraying the solution on the Paper Co. in Kalamazoo, Mich., in the Fall of 1953. In 1933 iy 

_ cylinder surfaces. Pitchex goes to work at once. .. the deposits it was installed by Consolidated. Meanwhile, Judge Tehan i) 

in the areas first sprayed being loosened and ready for flush- pointed out that Consolidated began to use the G-K process, 

oe out by the time the man reaches the end of a cylinder. employing a pair of applicator rolls without the use of brushes, , 
en he has flushed the dirt away with a high pressure water similar to the Massey process. / 


jet, the mold is as clean as new ... . even the ‘way-down-in Sart : : 
shi Ms Judge Tehan stated ‘‘Although the plaintiffs claimed it was © 


! 
pee manual cleaning, the materials used for the job will one of the greatest inventions made in the industry they 7) 
cost less than Pitchex—but since one man does the work of showed no unusual concern or apprehensiveness either in 1 
three or four in about one-fourth the time, you'll find your January, 1940, when they learned that Kimberly-Clark was =) 
over-all cleaning costs cut by at least 75%! going to build a paper machine to make an improved type * 


of direct coated paper, or in December, 1940, when they had I 
analyses made of the defendant’s paper.” 

The patent referred to is U.S. No. 1,921,368. Consolidated | 
is filing notice of appeal to the U. 8. Circuit Court of Appeals ¢) 


They'll Stay Clean Longer, too! 


The thorough cleaning Magnus Pitchex does insures much 


— 


longer running time for a machine between cleanings than . S cee ate Bers 
; ; } for the 7th Cireuit. They he ave : S . 

you get with manual cleaning methods. The deposits are enn : Circuit : They hope to have a decision from the : 

nirtsally ‘completely ‘rentovedisincteaidvot beinaconly perly Court of Appeals before next Summer. Unexpired patents of {) 

cleaned out, with residual dirt serving as a basis for fast Consolidated dealing with the machine coating process in } 

build-up to the clogging state. license agreements with companies using the Consolidated {i 


process cover machinery used, the coating composition, , 


and other details. 
ASK FOR A TRIAL OF PITCHEX 


| 
; 
ON YOUR CYLINDER MOLDS New ZeauaANp 


Ni 

q 

ee : : P| 

The Muruopara pulp and paper project, now being put () 

MAGNUS CHEMICAL CO. + 104 South Ave., Garwood, N. J. before the House of Representatives in New Zealand is in-- 
In Canada—Magnus Chemicals, Ltd., Montreal. ) 

| 


Service representatives in principal cities. 


exploit the Kaingarao, the world’s largest man-made forest. 


Kayes Fisre 


Ralph M. Westcott has been appointed Purchasing Agent 
for Keyes Fibre Co., Waterville, Me. 


CLEANERS EQUIPMENT e METHODS 


tended to become that country’s fourth largest industry, 
following dairying, meat, and wood. The industry will 
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WESTERN Micuican 


The TAPPI Kalamazoo Valley Section has presented a 
loan fund of $1450 to the Western Michigan College, Kala- 
mazoo, Mich. The Section stipulated that the fund be 


used for loans to needy and deserving students who intend 
to enter the paper industry. 


AmMOoNIUM-Basn Parent 


al 9 §Ne « . 
Uae patent no. 2,596,241 on ammonia-base recovery 
has been issued to Don Helleur, Kenogami, P. Q., and assigned 
. *, =] ‘= a] Le = M4 
to Price Bros. & Co. Ltd. The patent is concerned with 
an ammonia-base pulping cyclic heat and chemical recovery 
and is related primarily to sulphite pulping. ; 


ARIES 


R. 8. Aries & Associates has established a Detroit branch 
office at 15336 W. Warren Ave., Dearborn, Mich. R. A. 
Willingantz, formerly of the Union Carbide & Carbon Corp., 
will be in charge. 


Paper TRADE TERMS 


“Paper Trade Terms,” 8rd ed., by William Bond Wheel- 
wright has been issued by Callaway Associates, 172 Summer 
Street, Boston, Mass. (75 cents). The 3rd edition defines 
747 terms common to the paper business. 


GULF STATES 


The Gulf States Paper Corp., Tuscaloosa, Ala., is making 
a $2000 fellowship available at the Alabama Polytechnic 
Institute in honor of the Company’s founder, H. E. Wester- 
velt. One of these fellowships will be awarded each year 
for graduate work in forestry. The Company makes avail- 
able four freshman scholarships in forestry, each with a value 
of $250. 


M-C &8 


E. Walter Hammer has been appointed Manager of the 
Industrial and Building Constructions Div. of Merritt- 
Chapman & Scott Corp., New York, N. Y. He was engaged 
in the construction of the Southland Paper Mills at Lufkin, 


Tex. 


Mrap 


James F. Stevenson is now Division Manager of the Wheel- 
wright Div., Mead Corp., Leominster, Mass. Mr. Stevenson 
joined the Mead organization in 1943 at Chillicothe, Ohio, 
as a research and development engineer. 


GLATFELTER 


A. J. Luettgen has been appointed to the position of General 
Superintendent of P. H. Glatfelter Co., Spring Grove, Pa. 


P. Hi. 
Glatfelter Co. 


J. F. Stevenson, Mead A. J. Luettgen, 
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Proper Finish for 
the “Slicks” 


The beautifully printed “slicks” know the importance 
of fine calendering for newsstand appeal. They insist 
on smooth, uniform surfaces to achieve beautiful 
four-color printing results. 


The finish on a paper can only be as good as the 
rolls in the calender. Butterworth Calender Rolls 
are outstanding for top quality finishes at low 
operating cost. 


Paper mills in all sections of the country have made 
trial tests of Butterworth Rolls and now use them 
exclusively. 

Make this simple test. Put a single Butterworth Roll 
in the stack. First, examine the smooth uniform 
surface it gives. Then, check the time. Find out how 
many extra hours of production you get without 
having to turn down or refill. 


Butterworth Rolls are made to your specifications. 
Tests are made in series before a roll is pronounced 
satisfactory . . . before it is delivered to you. Butter- 
worth Calender Rolls are furnished new or refilled 
for every calendering need. 

For full information, write or call H. W. Butterworth & Sons 


Company, Bethayres, Pennsylvania — 187 Westminster Street, 
Providence, R. I. : : 1211 Johnston Building, Charlotte, N. C. 


buttexmorth 


CALENDER ROLLS 
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Photo, Courtesy J. M. Huber Corporation 


Single Instrument Measures Smoothness, 
Porosity and Softness of Paper 


You just interchange the lower 
test plates in the GURLEY- 
HILL S8-P-S Tester to convert 
it into an instrument for testing 
either smoothness, porosity or 
softness of any type of paper, 
by measuring a given air-leak- 
age over or through the paper. 

This 3-in-1 laboratory ‘‘as- 
sistant”’ is simple to operate, 


quick and accurate, and a real. 


utility instrument where print- 
ing quality of paper must be 
reliably measured. 


Bulletin No. 1400 describes 
the S-P-S Tester as well as 
other Gurley paper testing in- 
struments. It’s worth writing 
for today. W.&L. E. Gurley, 
Station Plaza & Fulton Sts., 
Troy, New York. 


DEPENDABILITY 


@ «a pure, uniform product 
@ quick, friendly service 


Do you use asphalt for laminating paper, carbon black for 
color, or stearates for plasticization of coatings? 


You can depend on Witco products, manufactured in our own 
modern plants under the strictest chemical control. You can 
depend on Witco service too—for courteous attention and 
prompt delivery. 


A note tp any of Witco’s branch offices, located in key indus- 
trial areas throughout the country, will command instant 
attention. Witco’s laboratories and technical service facilities 
will furnish information of a technical nature on request. 


Write today. 
_ WITCO CHEMICAL COMPANY 
<([Ds3 295 Madison Avenue, New York 17, N.Y. 
CF) Los Angeles - Boston - Chicago + Houston 
Cleveland San Francisco Akron 
London and Manchester, England 
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W28YERHAEUSER : 
For the third time, Weyerhaeuser Timber Co.’s annual | 

report has been judged ‘‘best in the’ building materials 

industry” in the Financial World yearly competition. 


| 

PCa | 
Walter V. Wentworth, Vice-President of the Penobscot t 
Chemical Fibre Co., Great Works, Me., resigned from active | 
service on October 1 after 54 years of service. He will cen- - 
tinue as a Director of the Company. | 


CHESAPEAKE 


Ellis Olsson, President and Chairman of the Chesapeake ¢ 
Corp. of Va., West Point, Va., has retired and been sue- 
ceeded by his son Sture G. Olsson as President. (} 


NATIONAL PACKAGING EXPOSITION 


The American Management Association will hold its 22nd | 
National Packaging Exposition from April 20-23, 1953, } 
at the Navy Pier, Chicago, Il. 


Everett’s 60TH YEAR 


‘‘Around the Horn’ was the historical route of sea-going | 
pioneers and it is ‘‘around the horn” that machinery came to { 
make paper in our Everett plant just 60 years ago. 

On Jan. 14, 1892, the whaleback, C. W. Wetmore, brought’ 
both the No. One and No. Two paper machines, together} 
with digesters and the rest of the papermaking machinery \ 
around the horn and up the Snohomish River to the site of the 
paper mill in Lowell, where it was unloaded at the paper mill] 
dock. 

On June 29, 1892, a little over a year after the Company) 
had been organized as the Puget Sound Pulp & Paper Co.,. 
the first paper was run on the machines. During the 60 years 
from that day to July 1, 1952, our mill has made a total of) 
856,128 tons of paper. 

When the mill was first built, the little community of Lowell] 
and the brand new town of Everett were separated by timber’) 
and logged-off lands and the connecting link was a single4 
muddy road which had ruts one to two squaws deep. Most of? 
the travel between the two communities was up and down thes) 
river. : 

In those days Lowell already was an old community by) 
Pacific Northwest standards. As early as 1870 the town hadi 
a few scattered houses along the river bank, a hotel, and a | 
saloon. The site where the mill now stands had long been) 
recognized as a stop-over camping place for Indians going upt 
the Snohomish and Snoqualmie Rivers, then over Snoqualmiei. 
Pass to the grazing land in Eastern Washington. I 

In 1877, during one of the last Indian wars in the United) 
States, a party of Nez Pierce braves who had come over thei, 
mountains to ask the Sound Indians to join them in-a drive’ 
against the white men, made this camp ground their temporary” 
headquarters. Their efforts to enlist aid from the Soundk 
Indians were unsuccessful and they returned home after:|| 
arguing for two weeks. 

The first mill buildings were of wood construction and it wast 
not until the early 1920’s that these were replaced by brick./ 
The No. One and No. Two machines and a part of the old 
finishing room are in their original location, but the rest of 
the plant has undergone many changes, renewals, and re+ 
placements. The plant started as a soda mill. A sulphitet | 
mill was added, later abandoned, and at present the process | 
used is a modified soda cook. 

Spruce, cottonwood, and fir were the first woods used in thé 
mill. No peeler blocks in modern plywood plants ever came 
rounder, firmer, or with clearer grain than those logged from 


| 
the sulphite mill. | 


Snohomish river bottom lands to feed the hungry appetite of 
The cottonwood and most of the fir were received as com 
wood cut 41/2 ft. long, split, and peeled. The spruce blocks 
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kets. 


were broken down to cordwood size by means of a vertical 


steam splitter. The blocks were upended by hand, shoved 
under the vertical cylinders, whose pistons were capped 
by the cross-headed axe, and the descending axe quartered the 
blocks in one blow. Sometimes the axe would stick and the 
splitterman would bounce the block up and down like a hen 
picking up wheat. 

After the sulphite portion of the mill was abandoned, the 
fir and cottonwood cordwood were the main raw materials 
along with few fir wood logs which were broken down as the 
spruce had been until the early 1920’s when some clean mill 
wood from neighboring sawmills was tested. 

Mill wood proved quite successful in paper production and 
for many years a large portion of the fir pulpwood came 
from bark-free mill ends cut 2 ft. long and 2 or more in. thick. 
In 1939, the chipper was designed to manufacture chips 
from reject veneer sheets. The use of veneer chips for pulp- 
wood has proved quite satisfactory and has expanded into 
the major source of our fir wood supply. 

World War Two brought about a major change in the man- 
ner of delivering cottonwood for pulpwood. Up until 1942, 
cottonwood came in the form of cordwood. The cottonwood 
cutters would fell their trees along the river bottoms, cut 
them into lengths, and split the logs. But after Pearl Harbor, 
cottonwood cutters became practically nonexistent and the 
mill was foreed to turn to cottonwood in log lengths. 

Almost overnight pulpwood handling had to be drastically 
revised. Instead of car and truck loads of split and peeled 
wood, we began receiving whole logs. Ways and means 
had to be devised to unload, buck, peel, and split these logs. 
Many methods have been tried during the past 10 years. 
One of the later developments was the installation of a me- 
chanical barker of unique design. The men call it ‘‘The 
Green Swede.” This, combined with a horizontal steam 
splitter, converts rough logs to pulpwood without any of the 
back-breaking work which was required to produce cordwood 
in the old way. 

Changes in raw materials used in the mill have been ac- 
companied by changes in processes, in products, and in mar- 
Where Everett at one time had a large number of 
customers across the Pacific in China and other countries, 
our paper today principally serves the people of the Western 
United States. 

During the past 60 years the town of Lowell has changed 
with the growth of the mill. Scarcely any of the original 
homes remain. Still standing is the Lowell Community 
Church, located across the street and a half block south from 
the main office. This church was built in 1892 and still 
forms the center of the religious life of Lowell. 

The first people working in the mill lived in the old Lowell 
hotel, now torn down, in boarding houses or in the com- 
munity’s newest homes. Due to retirements, there are no 
longer examples of three generations—fathers, sons, and 
‘grandsons—working in the mill together, but there are many 
young men with us whose fathers are still employed and whose 
grandfathers helped build the reputation for fine papers 
which Everett has enjoyed throughout the years. 

Everett Pulp & Paper Co. was part of several projects 
planned for the development of the Everett area, and the 
only one which survived to help support not only Lowell and 
Everett but a wide portion of Snohomish County. 

All of us associated with this mill and its splendid history 
can take pride in the fact that 60 years of continuous opera- 
tion have built a solid foundation for many, many more years 


of employment. 
ie Jim Hayns, The Simpson Lookout 


Simpson Logging Co. 
Everett, Wash. 


NorrHerN Paper MILs 
Structural steel and much of the necessary heavy equip- 
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ment have now been received after delays due to defenses 
searcities, and construction is going ahead rapidly on the lasts 
one of the new buildings that Northern Paper Mills is putting) 
up in its project to reduce sulphite pollution in the watersp 
of the Fox River and Green Bay. This final unit is a million-) 
dollar boiler house that will give the mill capacity for burning) 
as industrial fuel its spent sulphite liquor which previously 
had to flow into the stream. 

Massive steel framework of the structure already towers 78) 
ft. above ground. Two huge drums totaling more than 100) 
tons in weight were suspended high in the steel frame thisi 
past week. Workmen will soon begin connecting these drumsw 
with dozens of boiler tubes 48 ft. long and 31/, in. in diameter, 
and further units of the steam equipment will follow. Two) 
huge fuel pulverizers, boiler feed pumps, fly ash collectors, : 

- \ and all of the boiler breeching already are on the site. ij 
oo Bricklayers are scheduled to start enclosing the steelwork 
with masonry. Large openings will be left unbricked for). 
several weeks at the lower levels to permit moving the huge-» 
boiler and furnace units into place inside the structure. 

Northern Paper Mills already has waiting a building to; 
house the stainless steel evaporators which will concentrate) 
spent sulphite liquor to a density that can be burned. Also, ) 
all auxiliary equipment is on hand for the evaporators, and\ 
much of it is already installed. The evaporators were ordered | 
21 months ago and ever since have been awaiting release} 
of the required stainless steel which is under strict federal) 
control. Latest word from the fabricator is that the firsts 
part of this equipment will be shipped this month, with the 
rest following as rapidly as he can make and assemble it. 


Motor Driven Model A Tester 
With Hydraulic Clamping Device 


the World over. 

as the Standard 
Bursting 
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Especially designed for testing corrugated container. board. 
Larger clamping area and reproducible clamping at any de- 
sired pressure eliminates crushing and slippage of the sample. 
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Union Bac 


Installation of a new type electrostatic precipitator using 
a wet-bottom flow method instead of a dry hopper and con-1/ 
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low leverage. 
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Auto-Flex Syphons in use 
and doing fine. A dozen 
orders from you would 
prove all claims and makes 
you an Auto-flex booster. 
Remember, they’re fully 
guaranteed. 


MACHINE COMPANY 


DAYTON, OHIO 


View of the five precipitators installed by the Researc 
Corp. at the Union Bag & Paper Corp. plant in Savannah 
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veyor system for handling collected dust is near completion 
at the Union Bag & Paper Corp. plant in Savannah, Ga. 
Other precipitators used by Union Bag & Paper Corp. are 
dry hopper types and addition of a wet-bottom precipitator is 
their first of the new type. A wet-bottom precipitator elim- 
inates dry hopper auxiliary equipment costs and speeds 
return of collected material to pulpmaking process. It was 
recently designed (patents pending) by Research Corp. 
Bound Brook, N. J., manufacturer of Cottrell precipitators. 

The new precipitator at the Savannah mill will remove so- 
dium sulphate from a spray-type black liquor recovery fur- 
nace handling 1,050,000 Ib. of black liquor solids daily. 
Precipitator will clean 160,000 ¢.f.m. of gas at 275 to 300°F. 
with 90% rated efficiency. 

Five were placed in operation to handle gases from nine 
recovery furnaces. These furnaces treat a total of 3,240,000 
Ib. of black liquor solids per day at full load, representing a 
pulp production of 1200 tons per day. 

A sixth precipitator completed in 1950 and the new wet- 
bottom precipitator now nearing completion will clean gases 
from two spray-type recovery furnaces handling a total of 
over 2,000,000 Ib. of black liquor solids per day, equivalent 
to a daily pulp production of 700 tons. All seven pre- 
cipitators, supplied by Research Corp., will handle a com- 
bined volume of over 875,000 c.f.m. of gas on full load at 
about 275 to 300°F. with 90% rated efficiency. 


RAYONIER 


John F. Hooper, associated for the past 12 years with the 
Rayonier Research Laboratories at Shelton, Wash., has been 
appointed Chief Chemist of the Jesup Div. of Rayonier, 
Inc., the chemical cellulose producer. In his new position 
at Jesup, Ga., where the company’s new $25 million plant is 
under construction, Mr. Hooper will head up technical con- 
trol operations. A University of Maine graduate, Mr. 
Hooper received his master’s degree in chemistry at Washing- 
ton State College in 1940. After a year with Lever Bros. 
in Cambridge, Mass., he joined the Rayonier Research 
Div. He is married and has one child. 


NeExKoosa-EDWARDS 


The first experiment in the State of Wisconsin to alleviate 
the unpleasant odor from a kraft mill has been started at the 
Nekoosa mill of Nekoosa-Edwards Paper Co. 

The chemical treatment was begun on a trial basis October 
6. While definite improvement has been noted already in the 
mill and in the Nekoosa community, a decision as to whether 
the treatment will continue on a permanent basis depends on 
results obtained from the present 30-day trial period, as well 
as the cost and other factors. 

The material used is a new product developed about a year 
ago by the du Pont company which was tailor-made for the 
pulp industry. It’s called ‘‘Alamask P-3 Concentrate,” 
and is a compound of synthetic aromatic chemicals. 

According to J. C. Moertel, Odorologist and du Pont 
representative, the product does its job by “re-odorizing”’ 
or masking the obnoxious odor resulting from the kraft 
process. Moertel says the Alamask produces a “snicelike” 
odor when added in the proper proportions to pulp. 

The procedure appears simple; a small quantity of Ala- 
mask (approximately 28 ounces to a 6-ton batch) is poured 
into the digesters immediately after chips are loaded. ‘The 
compound is dissolved in the cooking liquor and thus goes 
through the entire pulpmaking and recovery systems. 

A series of “‘snifter” tests are being conducted at various 
key points throughout the pulp mill during the 30-day trial 
period to determine what effect the Alamask is having on the 
familiar odor associated with kraft mills. 

Moertel says the Alamask treatment is currently under- 
going experimentation in several other mills. Estimated cost 
of the “re-odorizing” treatment for the Nekoosa mill is about 
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THWING-ALBERT 


PAPER TESTING INSTRUMENTS 


With the experience of over half a century of fine 
instrument making, we make sixty-six paper testing 
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22 cents per ton of pulp, or in the neighborhood of $1000 a 
month. 


WATERVLIET 


Aerol Lifts, automotive transmission jacks such as used as 
standard equipment in garage repair shops, are helping to 
solve inspection problems in a Michigan paper mill. Water- 
vliet Paper Co., Watervliet, Mich., has installed one of these 
hydraulic-powered units on each of 50 or more inspection | 
tables to speed and simplify checking and sorting by making 
it possible to maintain paper stock at proper levels for the 
most. efficient work operations. No change in procedure | 


or equipment is involved beyond the adoption and use of the 
jacks to which simple wooden platforms, made by the paper _ 
company’s carpeatry shop, have been added. 


The Aerol Lift installation at the Watervliet Paper Co. 


As is customary throughout the industry, Watervliet stock 
to be inspected is piled high on a portable table that is moved 
into position before the inspector. To her left and right 
are other tables for approved and rejected sheets. In the 
past, problems have arisen due to the uneven levels of the 
three piles, particularly as her work progresses. Now, with 
the installation of an Aerol Lift below each Watervliet in- 
spection table, the level of paper is controlled completely 
by the inspector who can raise or lower her table to the exact 
elevation she prefers, quickly and with virtually no effort. 
Adaption of this automotive service was accomplished at low 
cost merely by bolting a 2 by 4-ft. wooden platform or pallet 
made of two 12-in. wide planks to the cradle of each lift. 
The lift and platform are not attached to the table in any way, 
the size of the platform being large enough to carry and bal- 
ance the load of table and stock evenly. 

Aerol Lifts are made by the Automotive Div., The Cleve- 
land Pneumatic Tool Co., Cleveland, Ohio, and are sold 
through automotive jobbers everywhere. 


FINLAND 


The basis of economic life in Finland is forest and the forest 
industry. 

The value, in recent years, of production in the forest 
industry has been about a third of the total value of Finland’s 
industrial production, the industrial labor employed more 
than a fourth of the total number of industrial workers. 
As, moreover, one day of factory work is calculated to re- 
quire at least two in the forests, the supplying of the industry | 
with raw material, i.e., logging, floating, and transport, is | 
of prime importance as a provider of seasonal employment. 
Those who avail themselves of the opportunity are mostly 
small farmers, for whom forest cutting and hauling in the | 
Winter, and even the Spring floating season, are a source _ 
of cash income. In the Summer they work on the land. 
The forest industry is further the biggest customer of the 
Finnish railways. The Finnish farmer, who owns half of 
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the country’s forest, plans his investments in agriculture, 
from which about half of the population live, chiefly with an 
eye to what industry will pay for crude timber. ; 

The clearest indication, however, of the position of the 
forest industry in the national economy, is that it supplies 
about nine tenths of Finland’s exports, As metals, coal 
petrol, chemicals, textile requisites, coffee, and other prod- 
ucts which have at least so far not been discovered within 
the country or brought to grow on Finnish soil have to be 
imported, the Finns see in their forest industry the financer 
of essential imports and the determining factor in their stand- 
ard of living. They call it the export industry, because 
about 80% of its output is shipped abroad. Because of the 
part it plays in the supply of raw materials from abroad 
for the other leading Finnish industries, the forest industry, 
which itself utilizes domestic raw material, indirectly in- 
fluences the industrialization process as a whole, 

In the picture a visitor to Finland gains of the country, 
the forest industry may not loom as large as, for instance. 
iron smelting in Belgium or shipbuilding in Norway. This, 
however, is in keeping with the tendency of the Finn to 
withdraw into his shell. 

Though the share of the Finnish forest industry in world 
production is not large, the quantities it brings to the world 
market are of noteworthy dimensions. Thus, Finland’s 
share in international trade in mechanical pulp and cellulose 
has latterly been about 20%, in sawn timber exports 15%, 
and in plywood exports 60%. As an exporter of newsprint 
Finland ranks second to Canada only. In exports of cellulose 
and sawmill goods Finland comes third after Canada and 
Sweden; in exports of fiberboard second after Sweden. 


The Forest Resources 


Finland is well qualified by nature for the development of a 
large-scale forest industry. Even the present forest area, 
22,000,000 hectares, is the biggest in Europe after that of 
U.S.8.R. and Sweden. If we take the ratio of forest to total 
area, or the area of forest per inhabitant (5.1 ha. as compared 
with only 0.3 ha. in Central Europe), Finland leads. The 
number of tree species is not nearly as large as in countries 
farther south. But from the point of view of industrial 
exploitation of forest, this is an advantage. It facilitates 
the sorting of crude timber in cuttings. Meager soil and a 
relatively cold climate, again, tend to make the species 
used in industry, pine, spruce, and birch, grow in general 
straight and sparsely branched. Luxuriant and tangled 
forest of the tropical type is unknown in Finland. And surely 
one reason for the good industrial qualities of Finnish wood is 
the light northern Summer night. The Finnish tree grows 
slowly, only during the season when night is hardly distin- 
guishable from day. 


Nature Transports 


An essential element in the Finnish landscape is that pro- 
vided by the waterway. ‘The land of a thousand lakes” is 
an understatement. The waterways are at the same time an 
important economic factor. The the mills 


wood reaches 
70% of the way floated. 


This form of transport 1s eco- 
nomically advantageous for over part of the distance run- 
ning water supplies the motive power. The Finnish water- 
wavs lie for the most in a north-south direction, along the 
line thus of the country’s greatest length. As, further, the 
differences in altitude are small, the journey of raw timber 
from the forest to a factory on the coast may, even though 
begun as soon as a tree is felled, take as long as two years. 
The raw timber seasons on the way along the frozen water- 
ways. Romanticized, timber floating a branch thus of 
economic activity—is a favorite subject in Finnish fiction. 
Finland’s Don Juan is the lumberjack on his raft or shooting 
rapids perched on a log. Nowadays, certainly, many a 
lumberjack has exchanged his boathook for the wheel of a 
motor truck, for the moderate snow covering and suitably 
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cold winter afford admirable opportunities for motor trans- 
port. In the north temporary Winter roads for motor 
haulage can easily be created almost anywhere. Snow 
and frost lay a road surface that will stand harder wear than 
any asphalt or concrete. 


The History 


That a country with such forest resources should already 
in early times have utilized wood for other than domestic 
needs is only natural. In records Finland is mentioned for 
the first time as an exporter of round and shaped timber in the 
year 1433. Water-driven sawmills built in the 16th century 
chiefly to satisfy local demands for building timber were 
the forerunners of the Finnish sawmilling industry and al- 
ready at that time enabled sawn timber as well to be sold 
abroad. Merchants in Turku (Abo) are known to have 
sent a shipload of tar, boards, and laths to Amsterdam in 
1551 in a convoy organized by Gustavus Vasa, King of Sweden 
who sought to liberate the North from the commercial 
ascendancy established by the Hansa League. 

The first paper mill in Finland was built in 1667 on the 
initiative of the bishop then at the head of the Church to 
satisfy the need for Bible paper. For raw material, however, 
it used rags. The first mechanical pulp mill was founded 
in 1865, and already in 1867 Finnish pulp gained an award 
in Paris. The first sulphate cellulose mill was completed 
in 1880, and the first sulphite mill in 1885. 

On these basic industries has arisen the present extensive 
and manifold forest industry, which on its mechanical side 
comprises, in addition to sawmilling, the manufacture of 
spools, plywood, and prefabricated houses, and on its chemical 
side, over and above the pulp industry, the manufacture 
of paper, board, converted paper and board articles, fiber- 
board, and cellulose by-products. 

In spite of favorable natural conditions, the development 
of Finland’s forest industry has by no means been plain 
sailmg. At the time when Britain, in the first half of the 19th 
century, was moving toward free trade and timber from the 
Northern Countries was in increasing demand, the view was 
held in Finland that the real and only key industry for the 
country was iron manufacture and corollary industry. The 
forests had to be reserved as a source of charcoal for iron 
manufacture. Wood was needed also for tar distilling, 
the most important subsidiary occupation of the farming 
population. Sawmilling was fettered by various restrictions. 
When these were repealed in the second half of last century, 
opinion veered in another direction. Forest capital was 
regarded as representing a fixed amount of wealth which 
could be realized once for all for a fixed sum of money. The 
forests could therefore and should be cut down to make 
way for crop cultivation. There were, however, energetic 
pioneers of the forest industry who strove valiantly on behalf 
of their conviction that Finland’s economic future lay in the 
proper utilization of her forest resources. And men appeared 
in growing numbers to carry on their work. Only by far- 
sighted planning and the carrying out of plans in the teeth 
of prejudice has complete economic exploitation of the coun- 
try’s natural raw material been achieved. 


The Last 20 Years 


The peak period so far of Finland’s forest industry falls in 
the 1930’s. Manufacturing capacity and production ex- 
panded especially in the pulp and paper industries. Tech- 
nically, industry was on a top level. War cut short this phase. 

After the war a new start had to be made with diminished 
raw material resources, reduced capacity and worn machin- 
ery. Nevertheless, in extremely unfavorable economic condi- 
tions reconstruction was carried so far, partly with the aid of 
foreign loans, that by overburdening machinery production 
figures were achieved in 1951 exceeding the level of the late 
1930's. 
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Following calculations of the national forest. resources 


covering the whole, those in the far north as well, and taking 
into account the effects on growth of extensive forest im- 
provement works, plans have been drawn up for increasing 
the capacity of primary forest industry and, of course, further 
advancing the stage of manufacture. 
the old maxim has been applied: Forest is not a mine to be | 
quarried once. 

An Industrialization Committee appointed to deal with 
Finland’s industrial problems and consisting of representa- 
tives of the government and industry and technical experts, 


which after sitting for two years published its report at the — 


end of 1951, recommends the raising of the production ca- _ 
pacity of some branches of the forest industry, with due re- — 


In regard to the former | 


It must be allowed to yield again and again. | 


gard to raw material supply and financing possibilities, to 
above the prewar level. If these plans can be carried into — 
effect, Finland’s forest industry would enter on a new phase of — 
expansion, steeper even than in the 1930’s. 


Sawn Goods 


At present there are, in round numbers, 850 sawmills in 
Finland, of which 40 with a capacity of 5000 standards and 
of these 20 with a capacity exceeding 10,000 standards. The 
peak output, 1,494,000 standards, was in 1927. Exports in 
that year were 1,283,000 standards. In 1937 output was 
1,368,000 standards, and exports 1,027,000 standards. The 
1951 figures were: output 1,055,000 standards, exports 
875,000 standards. The biggest buyers were the United 


Kingdom, Holland, Denmark, the U.S.S.R., the German | 


Federal Republic, the Argentine, Belgium, South Africa, Hire, _ 
and Poland. The share of planed goods in the total has | 


varied between 10 and 20%. The Industrialization Commit- 
tee recommends an increase of 50,000 standards.in sawmill- 
ing capacity. 


Spools and Bobbins 


The first spool factory in Finland was founded in 1873, 
Now there are 7 factories. The biggest output, almost the 
whole of which was exported, was 6800 tons in 1925. As late 
as 1937 output was 6400 tons and exports the same. In 1951 
output and exports were 3500 tons. Buyers were the United 
Kingdom, France, Belgium, Australia, the German Federal 
Republic, Holland, Eire, Egypt, Switzerland, Australia, 
etc. At their highest Finland’s spool exports accounted for 
nearly 90% of the world export trade in spools. The fall in 
output is not due to reduced capacity, but to a falling off in 
demand. Spool manufacture in Finland, it may be re- 
marked, is to the extent of 99% export manufacture. 


Plywood 


The manufacture of plywood was begun in 1912. Since 
then the industry has rapidly expanded. There are now 18 
actual plywood factories and 3 smaller plants turning out 
special plywoods. The peak production figure, 314,000 cu. m., 
is that for 1951. Exports in that year were 280,000 cu. m. 
Before the war the highest figures, for 1937, were output 258,- 
000 and exports 228,000 cu. m. The biggest buyers in 1951 
were the United Kingdom, Holland, India, the German 
Federal Republic, Denmark, Belgium, Sweden, Italy, Ceylon, 
and Egypt. In recent years Finland has been the world’s 


biggest exporter of plywood: in 1951 about 60% of the world | | 


trade. 


Prefabricated Houses 


The prefabricated-house industry is a wartime develop- 
ment. The number of factories is 38. Output was highest 
in 1949 with 1,083,000 sq. m. of floor space. Of this 990,333 
sq. m. was exported, of which 938,000 sq. m. to the U.S.S.R. 
In 1951 output was 980,000 sq. m. and exports 1,038,000 sq. 
m., of which 916,000 sq. m. to the U.S.S.R. Other buyers 
were Israel, the United Kingdom, the United States, Aus- 


Vol. 35, No. 12 December 1952 »- TAPPI 


= 


tralia, and Italy. Output has varied in proportion to deliv- 


eries to the U.S.S.R. In regard to building types and con- 


struction methods the industry is prepared to deliver build- 
ings for any climate and any conditions. The industry has 


latterly absorbed 10 to 15% of the output of sawn timber 


. planed. 


Chemical Wood Pulp 


There are in Finland 27 cellulose mills, of which 19 are sul- 
phite and 8 sulphate. A semichemical pulp mill opened last 
year. In 1937, when output was at its highest, its distribution 


_was as follows: bleached sulphite 322,500 tons, of which 


83,500 dissolving, unbleached sulphite 720,500 tons, bleached 
sulphate 58,500 tons, and unbleached sulphate 379,500 tons, 
grand total thus 1,481,000 tons. The 1951 total was 1,386,000 
tons or 93% of the previous peak. The quantity of bleached 
sulphite was 272,000 tons, of which 81,000 tons dissolving, 


unbleached sulphite 549,000 tons and sulphate 565,000 tons. 
No bleached sulphate was manufactured. 


Exports in 1951 
comprised 70,000 tons of dissolving pulp (in 1937 81,000), 
113,000 tons of bleached sulphite for papermaking (in 1937 
235,000), unbleached sulphite 410,000 tons (in 1937 460,000) 
and sulphate 388,000 tons (in 1937 57,000 tons bleached and 
302,000 unbleached). The ten biggest buyers in 1951 were 
the United Kingdom, the United States, France, the German 
Federal Republic, the Argentine, Italy, Poland, Denmark, 
Brazil, and Australia. The Industrialization Committee 
recommends an increase of 400,000 tons in the manufacturing 
capacity of the cellulose industries. Further, the bleaching 
of an additional 100,000 tons of sulphite, and the bleaching of 
sulphate up to 200,000 tons. Finland lost, be it remarked, 
her sulphate bleaching plant under the peace terms. 


Mechanical Pulp 


The output of mechanical pulp in 1951 was 807,000 tons, of 
which 210,000 tons were exported. Output and exports were 
at their highest in 1937, viz., 820,000 and 290,000 tons. The 
1951 exports comprised 157,000 tons of wet pulp (dry weight) 
and 53,000 tons of dry. The biggest buyers were the United 
Kingdom, France, the United States, the Argentine, Belgium, 
the German Federal Republic, Holland, Australia, Spain, 
and Poland. The Industrialization Committee recommends 
an increase of 50,000 tons in manufacturing capacity. 


Paper 


Paper output was at its highest in Finland so far, 686,000 
tons, in 1951, of which newsprint, wall paper, and novel print- 
ing paper accounted for 417,000 tons. The prewar peak, 
664,000 tons, was in 1939. In that year the output of news- 
print was 460,000 tons, so that the rise of 3% in output is 
the result of increased manufacture of other qualities, in the 
first place kraft. Kraft production was 78,000 tons in 1951, 
against 51,000 tons in 1939. Exports in 1951 comprised 
380,000 tons of newsprint, 43,000 tons of kraft paper, 13,000 
tons of greaseproof, imitation greaseproof, and vegetable 
parchment, 13,500 tons of M.G. pure sulphite paper, 5000 
tons of M.G. mechanical sulphite paper (incl. Cap), 31,500 


_ tons of woodfree printing (incl. M/G Poster), 53,000 tons of 


mechanical writing and printing paper, 1500 tons of tissue 
paper, and 4500 tons of cigarette, condenser tissue, carbon 
body, and other papers, or altogether 545,000 tons. There 
are now 8 newsprint mills and 19 other paper mills. The 
biggest buyers in this branch in 1951 were the United States, 
the United Kingdom, Denmark, Brazil, Australia, the German 
Federal Republic, France, Egypt, India, and Belgium. The 
Industrialization Committee recommends a joint increase of 
350,000 tons in paper and boardmaking capacity. 


Board 


The output of board in 1951 exceeded, as in the case of 
paper, the prewar level. It totaled 205,000 tons, of which 


TAPP! December 1952 Vol. 35, No. 12 


about one fourth was kraftliner. The highest prewar total, 
in 1937, was 156,000 tons. Exports in 1951 were 143,000 tons. 
The different qualities represented were: white machinemade 
board 8300 tons, folding boxboard 31,000 tons, cylindermade 
board: 4000 tons, kraftliner 52,000 tons, and other special 
qualities 17,500 tons, Buyers included the United Kingdom, 
the German Federal Republic, Denmark, France, Australia, 
the Argentine, Holland, South Africa, Belgium, and the 
United States. The number of board factories is now 16. 


Converted Paper and Board 


The paper and board converting industry existed in Fin- 
land already in the 1920’s. The real impetus, however, for a 
development of the industry, came with the war years. Now 
there are 9 large-scale converter enterprises. Products in- 
clude paper sacks, bituminous paper, fruit wrapping and 
technical papers, paper fabrics, school exercise books and 
stationery. Production in the converter industry totaled 
62,000 tons in 1951, of which 10,000 tons were exported. The 
biggest buyers were Israel, Italy, Denmark, the U.S.S.R., 
ree Australia, Greece, France, the United States, and 

yria, 


Wallboard 


The latest comer in the branch of the forest industry 
utilizing mechanical grinding is the wallboard industry, 
which has been expanding since the war in regard both to 
the number of factories and to production. There are now 7 
factories, and in 1951 these manufactured altogether 117,000 
tons of fiberboard, of which 63,500 tons insulation board and 
53,500 tons hardboard. Exports comprised 27,500 tons in- 
sulation board and 41,000 tons of hardboard. The biggest 
buyers were the United Kingdom, Denmark, Australia, the 
Argentine, Holland, the United States, Israel, Belgium, 
Colombia, and India. 


By-products 


The newest branch of industry, one developing and ex- 
panding, is the manufacture of cellulose industry by-products. 
In 1951 output included 27,000 tons of sulphite alcohol, 7500 
tons of distilled tall oil, 3500 tons of distilled turpentine, 3000 
tons of rosin, and 3800 tons of tall oil pitch. Exports in 1951 
were 5300 tons. Buyers included Czechoslovakia, Den- 
mark, Holland, Italy, Germany, South Africa, the United 
States, the United Kingdom, and France. 


The Export Organizations 


The first exporters of Finnish forest products were ship- 
owners. Even after the middle of the last century the most 
important element in export trade in woodgoods was trans- 
port. Then, in the closing decades of the century the freighter 
pure and simple was joined in the care of exports by the im- 
porting and exporting merchant. However, in the measure 
in which forest industry plants developed and expanded they 
began to take the exportation of their products into their 
own hands. And especially after World War I producers 
formed export associations, which now represent an extensive 
export organization covering all of the most important 
branches of Finland’s forest industry. 


EBASCO 

F. C. Gardner has been elected Executive Vice-President 
of the engineering, construction, and business consulting firm, 
Ebasco Services, Inc. K. W. Reece was elected Vice-Presi- 
dent in Charge of Engineering and Construction. W. H. 
Colquhoun has been made Engineering Manager of the Com- 
pany. 


Bastc MATERIALS 


An international exposition, first of its kind held anywhere, 
has been announced by Clapp & Poliak, New York, N. Y. It 
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will be called the “Exposition of Basic Materials for Indus- 
try,” and will be held at the Grand Central Palace, New York 
City, on June 15-19, 1953. It will feature new materials of 
all kinds from the laboratories of industry for industry. De- 
tails may be obtained from Banner & Greif, 250 W: 57th 
Street, New York 19, N.Y. 


INSTRUMENTS TRAINING 


The Instrument Society of America, 1319 Allegheny Ave., 
Pittsburgh 33, Pa., has just released a 60-page outline for the 
operation of an “Industrial Instrument Mechanic Training 
Course Outline.” Copies are available at $1.50 per copy. 


Lockport FELT 


Lester J. Robinson, after 38 
years of service as Administra- 
tive and Technical Consultant 
of the Lockport Felt Co., New- 
fane, N. Y., has retired. 


HooKeER 


Thomas E. Moffit has been 
appointed Western Manager 
of the Hooker Electrochemical 
Co., succeeding Albert H. 
Hooker at Tacoma, Wash. 


GENERAL ELECTRIC 


The General Electric Co., 
Schenectady 5, N. Y., has 
issued a new bulletin on “‘Auto- 
matic Voltage Stabilizers” (GEA-5754). 

G.E. has produced a new constant-frequency control de- 
signed to hold alternator frequency within 0.001% on motor- 
generator sets supplying up to 10 kw. of power. It was de- 
' veloped by the General Engineering Laboratory for industrial 
and laboratory applications where close frequency control is 
necessary. It is available in 50, 60, and 400 cycles per 
second standard in single or three-phase, and nonstandard 
frequencies are available on special order. 


L. J. Robinson, Lockport 
Felt Co. 


ETHYL 


Louis M. Sherman has been appointed by Ethyl Corp., 100 
Park Ave., New York 17, N. Y., Asssociate Director of Prod- 
uct Development in Charge of Industrial Chemicals. 


SANDOZ 


Sandoz Chemical Works, New York, N. Y., has issued an 
interesting 60-page booklet on ‘Color and Instrumentation” 
by Edward W. Rhael. 


STALEY 


The 1951 annual report of the A. E. Staley Manufactur- 
ing Co. has been judged best in the milling industry in a sur- 
vey conducted by Financial World Magazine. Runners-up 
were the reports of General Mills, Inc., and Pillsbury Mills, 
Inc. 


WESTINGHOUSE 


R. H. Proctor has been named Manager of Manufacture of 
the Westinghouse Electric Co. In this position he will assist 
in guiding the activities of 40 manufacturing and repair shops 
maintained throughout the United States. 

Ray H. Timmars has been appointed Manager of the West- 
inghouse Steam Div. at South Philadelphia, Pa. 

Albert E. Lambert, Jr., has been named New England 
Manager of Distribution Apparatus Sales, 

Westinghouse has issued a 20-page booklet on 30 applica- 
tions of Industrial Turbine-Generators (B-5418) (Box 2099, 
Pittsburgh 30, Pa.). 
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The Westinghouse Sturtevant Div., Dept. T-419, 200 Read- 
ville St., Hyde Park, Boston 36, Mass., has issued a ‘12-page 


booklet on “Industrial Fans” (SA-6873). . 


AMERICAN BRASS 


The American Brass Co., American Metal Hose Branch, 
Waterbury, Conn., has issued a 16-page booklet on “Flexible 4 


Metal Hose and Tubing” (catalog CC-400). 


RELIANCE 


The Reliance Electric & Engineering Co., 1088 Ivanhoe | 
Road, Cleveland, Ohio, has issued a 4-page bulletin (F-2502) | 


on Reliance M.-G., Sets. 


FoxBoro 


The Foxboro Co., Foxboro, Mass., has issued three new data _ 


sheets on “Bin Level Control,” ‘“Storeroom Condensate,” 
and ‘Temperature Recording.” 


OLIVER-UNITED 


Dwight Richards has been appointed Director of Engineer- | 


ing of Oliver-United Filters, Inc., New York, N. Y. 


ANHEUSER-BUSCH 


Tate M. Robertson, Jr., has been appointed Sales Manager 
of the Corn Products Dept. of Anheuser-Busch, Inc., St. 
Louis, Mo. 


AMERICAN POLYMER 


G. 8S. Robins & Co. has been appointed Agent for the | 


American Resinous Chemicals and American Polymer Corp, 
in St. Louis, Mo. 

The American Polymer Corp., Peabody, Mass., has issued a 
useful data sheet on its product Polyer 426, an aqueous dis- 
persion of a nitrogen-containing terpolymer. 


TITANIUM PIGMENT 


The Titanium Pigment Co. has announced the opening of 
a new sales office at 367 John St., N. W., Atlanta, Ga. Robert 
EK. Noyes, formerly Sales Representative of the Cleveland 
office, will be in charge at Atlanta. 
in Cleveland will be Paul Eliot who has been transferred from 
the technical service laboratories in New York City. 


BROWN INSTRUMENTS 


The Brown Instrument Div., Minneapolis-Honeywell Regu- 
lator Co., Station 64, Wayne and Windrim Aves., Philadelphia, 
44, Pa., has issued a new instrument data sheet No. 292-1 on 
“Sulphate Digester Instrumentation 3.” 


Haru PAInt 


The Earl Paint Co., 240 Genesee St., Utica 2, N. Y., has 
issued a new 24-page catalog listing a complete line of coat- 
ings for industrial maintenance, including corrosion-resisting, 
insulating, waterproofing, and restoration materials. 


ALLIS-CHALMERS 


Allis-Chalmers Mfg. Co., 828 8. 70th Street, Milwaukee, 


Wis., has issued a new “Guide to Centrifugal Pump Selec- — 


tion.” 


The Allis-Chalmers Electrical Review for the 3rd quarter 
1952 includes the following articles: 


Voltage Regulators,” “Switchgear Drawings Clarified,’ and 
“Paralleling Load Ration Control Transformers.”’ 


Dv Pont 


The Boston and Providence sales organizations of EB. I. 


du Pont de Nemours & Co., Inc., have been consolidated as 
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Replacing Mr. Noyes — 


“Today’s Power Plant | 
Motors,” ‘“‘Dynamie Performance of Synchronous Generator | 
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Sead 


the New England District of the Dyes and Chemical Diy. 
Robert R. Farwell and Harold L. Sager, Manager and Assist- 
ant Manager of the Providence District, have the same posi- 
tions in the new organization. 

Du Pont, Wilmington, Del., has issued an interesting 28- 


_ page booklet entitled “The Story of Safety.” 


_ CAMERON 


The Cameron Machine Co., Brooklyn, N. Y., has begun the 
erection of a new plant in Randolph Township, N. J., to 
supplement its manufacturing facilities. The new plant will 
be a one-story building with a total area of 42,000 sq. ft. and 
will be used to make slitting and winding machinery, The 
plant is scheduled for occupancy about May 1, 1953. 


LANGSTON 


Samuel M. Langston Co., Camden, N. J., has purchased an 
adjoining property of 42,000 sq. ft. plus 48,000 sq. ft. of land 
adjacent to the building. Occupancy will be ready in 1953. 


NATIONAL STARCH 


Carlyle G. Caldwell has been elected Assistant Vice- 
President of National Starch Products, Inc. He has been 
Research Director since 1948. He is author or coauthor 
of many of National’s patents. 


OBITUARIES 


Gustavus J. Esselen 


Gustavus J. Esselen, Vice-President of the United States 
Testing Co., Inc., and Director of its Esselen Division in 
Boston, died on Wednesday, October 22, at his home in 
Swampscott, Mass. 

Dr. Esselen was born in Foxbury, Mass., on June 30, 1888, 
and graduated as a Ph.D. from Harvard University in 1912. 
He was prominent in the field of chemical research for over 
40 years. He was the founder of the Esselen Research Corp. 
which was merged with the U. 8. Testing Co. in 1950. 

Following graduation he was employed by the General 
Electric Co. from 1917-21. He was associated with Arthur 
D. Little, Inc., and in 1921 he became Vice-President and 
Director of Research for Skinner, Sherman & Esselen in 
Boston. In 1930 he established the Esselen Research Labo- 
ratories. 

He is survived by his wife, Henrietta (Locke) Esselen, a 
brother, three children, and eight grandchildren. Funeral 
services were held at the First Congregational. Church in 
Swampscott Cemetery. 

Dr. Esselen was a member of the Technical Association of 
the Pulp and Paper Industry since 1930. 


A TG er 
Thorwald A. Carlson 


Thorwald A. Carlson, 59, nationally known packaging 
expert, died Oct. 24, 1952, at a Madison hospital. Carlson 
directed far-flung packaging operations of the military forces 
during World War II as chief of packaging research at the 
U. §. Forest Products Laboratory. He had been ill since 
midsummer. 

A research engineer at the Laboratory for 31 years, Carlson 
specialized in packaging throughout his Laboratory career. 
In 1941, when lend-lease and military overseas shipping 
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problems required great expansion of the Laboratory’s re- 
search, he organized and assumed charge of a staff of experts 
that numbered, at the peak of World War II activities, more 
than 150 men and women. 

Besides doing packaging research for the Army Air Force, 
Ordnance Department, Quartermaster General, Signal Corps, 
Corps of Engineers, various Navy Branches, the War Pro- 
duction Board, and other Government agencies, Carlson’s 
staff visited manufacturing and shipping centers throughout 
the United States and abroad for special packaging consulta- 
tion work. He headed a packaging mission to England 
during 1943. 

Military experts have credited the Laboratory’s work under 
Carlson’s guidance with saving uncounted millions of dollars 
worth of war material such as food and clothing, ammunition, 
guns, vehicles, and aircraft from damage during shipment. 
It was estimated that by the end of the war packaging had 
been so streamlined and reduced in bulk that four ships could 
transport the equipment that earlier had required five. 

When in 1950 the Nation’s rearmament program began, 
Carlson enlarged his staff to handle military packaging and 
training problems. : 

Carlson, known to his many friends as ‘‘Tac,” was a native 
of East Helena, Mont., where he was born July 21, 1893. 
For many years his father was a fruit grower near Yakima, 
Wash. In 1917 he was graduated from the University of 
Wisconsin as a chemical engineer and took a job as assistant 
chemist with the American Smelter and Refining Co. at East 
Helena. During World War I he served as an army chemist 
at American University in Washington, D. C., doing analyti- 
cal work on test methods for new materials. 

After the first World War he held a fellowship in metal- 
lurgical research at the University of Utah for a year. While 
there, he met and married Mrs. Carlson. He then held re- 
search positions with the Anaconda Copper Co. and the 
American Smelter and Refining Co. before coming to the 
Forest Products Laboratory in September, 1921. 

During the years before World War II, Carlson often was 
the Laboratory’s only full-time packaging specialist. He 
worked-extensively on design and testing of both wood-and 
fiberboard containers. In 1926 he was granted a public 
patent for the Carlson Score Tester, a device for testing fiber- 
board containers. He also developed methods of determining 
the causes of damage to packaged goods during shipment, 
and prepared specifications for various kinds of containers. 

One of his lifelong objectives was to convince contamer 
manufacturers and users that many kinds of woods are suit- 
able for the purpose. Often he found strong prejudice against 
any but a few kinds of wood in certain parts of the United 
States. By means of extensive tests and by writing about his 
findings for technical and trade journals, however, he suc- 
ceeded in bringing many kinds of wood into use and thus 
helped to broaden the base of container wood supplies when 
demand became heavy during wartime. 

When World War II ended, many of Carlson’s staff went 
into private industry as packaging specialists. To keep them 
in touch with research developments, however, Carlson was 
instrumental in organizing them into a packaging club that 
has met annually in Madison since then. ; 

At the time of his death Carlson was chairman of the 
committee on shipping containers of the American Society 
for Testing Materials. He has also served as a member of 
the Container Testing Committee of the Technical Associa- 
tion of the Pulp and Paper Industry. He held memberships 
in the Forest Products Research Society, the Society of 
American Foresters, scientific fraternity Sigma Xi, and the 
Madison Technical Club. At one time he was also a member 
of the technical committee on packaging of the Federal 
Specifications Board and chairman of its subcommittee on 
cushioning. 

Besides Mrs. Carlson, the survivors are a son, Henry L., 
and daughter Margery. 


LOLA 


LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel, and Events 
RRR N Grecia 8m et bs ie a ae ee 


Empire State 


Western District 


Frank Forsyth of Wood Conversion Co. spoke before 45 
members of the Western District, Empire State Section, 
Wednesday night, Oct. 1, 1952, at the Prospect House. His 
topic was “The Manufacture and Use of Insulating Board 
Products in the Building Trades.” He was introduced by 
Gordon K. Storin of Niagara Alkali Company. : 


Francis Webster; Frank Forsyth, Wood Conversion Co., 
Speaker at the Western District, Empire State section 
meeting; and Gordon Storin, Niagara Alkali Co. 


He spoke about the various requirements of insulation and 
how wood fibers are modified and treated to fill these require- 
ments. He discussed experiments on the insulation of build- 
ings with these materials carried on by the University of 
Minnesota. Mr. Forsyth’s talk was followed by a 20 min. 
color movie on the subject of insulating board. 


Metropolitan District 


The Metropolitan District held its first dinner meeting 
of the season on October 14 at Fraunces Tavern, New York 
City, with about 80 members and guests in attendance. The 
chairman, Paul L. Haggerty, George La Monte & Son, Nutley, 

N. J., introduced the officers: Ralph Kumler, American 
Cyanamid Co., Vice-Chairman, and John Doherty, Union Bag 
Paper Corp., Secretary-Treasurer. Chester A. Landes is 
Program Chairman, Patrick C. Palmaccio, Membership 
Chairman, and William R. Willets, Publicity Chairman with 
Lew R. Ayres, Edward F. Boyle, and John L. Rice members- 
at-large of the Advisory Committee. The Articles of Organi- 
zation which had been mailed to the membership were ap- 
proved. 

Chester Landes introduced the panel of speakers who dis- 
cussed ‘“The Development of Specialty Papers to Capture 
New Markets”: George C. Borden, Technical Director 
and Manager of Coating Department, Riegel Paper Corp.; 
Walter T. Cusack, Vice-President, Aldine Paper Co.; and Law- 
rence §. Tobias, Sales Engineer, International Paper Co. 
All the speakers showed many samples which graphically 
illustrated their talks. An abstract of Dr. Borden’s talk 
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(as summarized on the spot), as well as the talks made by i 
Messrs. Cusack and Tobias, follow. 


Development of Twisting Papers to Capture New Markets 


Lawrence S. Tobias 


I APPRECIATE the chance to talk briefly to you tonight ; 
on this subject because we at the International Paper Com- 
pany believe that new uses for paper will become increasingly 
important in our plans for expansion. We are firmly con- | 
vinced that if we are to prosper and grow we cannot depend | 
alone on simply increasing the use of our present grades—as 
a larger population, for example, uses more wallpaper and more } 
newspapers. We know we must also devote a fair portion 
of our time and money and effort to expand our industry by 
discovering and fostering new end uses for our products. 


While you may believe that most new end uses for paper ° 
and board must be placed in the small tonnage category, 
I should like to remind you of the phenomenal success of the : 
paper milk bottle. Prior to 1938 the paper milk container * 
was still in the laboratory stages of development. In 1951, 
35% of the 21 billion quarts of milk and cream consumed 
at the American table was packaged in paper. Such a tre- 
mendous development had—and will continue to have—an 
important effect on the entire paper industry. 


Those of you who had a part in this development know that / 
the most important single aspect of the whole story lies in 


G. C. Borden, Riegel Paper Corp.; J. H. Doherty, Union i 
Bag & Paper Corp.; C. G. Landes, American Cyanamid | 


Co.; P. L. Haggerty, George La Monte & Son; W.T. Cu- - 
sack, Aldine Paper Co.; L. S. Tobias, International Paper 
Co.; and R. W. Kumler, American Cyanamid Co. 


the word “cooperation.” It wasn’t any one inventor, one Y 
paper company, one converter, one supplier, or one consumer |} 
that made the paper milk container a reality. It was instead | 
a combination of them all—working together—cooperating— 
which finally led to success. 

I'd like to tell you tonight about another development 


Lee Ranca S. Tonras, Sales Engineer, International Paper Co., New York, |, 
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. which we at International and several other paper companies, 

| - converters as well, believe has a promising future. 

_ Twisting paper, or spinning paper as it is sometimes called, 

ae reached a significant position in our industry today, 

Mainly because of the fine cooperation among the paper com- 
panies, suppliers of all types, and the converters. This is a 
rather special kind of paper which requires some special equip- 
ment to manufacture and, as we are rapidly learning, a very 
special brand of “know-how” to make successfully. 

Twisting paper, as some of you probably know, differs 

f basically from normal or standard papers in that we attempt 
during its manufacture to align the fibers as much as possible 
in the machine direction in order to obtain maximum tensile 
strength in the final twisted twine. These papers are pro- 
duced in weights ranging from 10 to 100 Ib. and they are made 
of a wide variety of pulps on both fourdrinier and cylinder 
machines. Their sizing characteristics run from those which 
are completely absorbent to those which contain the hardest 
possible sizing treatments. 

Most commonly, these papers are shipped to the converters 
in large jumbo rolls running between 30 and 60 in. in width, 
and the first converting operation is to slit these rolls into nar- 
rowribbonsand wind the ribbons into whatare called “cheeses” 
or “pancakes.” The width to which the ribbons are slit 
depends, of course, on the size and diameter of the twine to 
be produced. 

The cheese is generally mounted directly above the twisting 
machine, which is usually of a type very similar to that used 
in spinning cotton or jute—except that a wetting bath or tray 

_ is added for the purpose of dampening the paper prior to the 
point of twist which begins at the twisting die. 

Subsequent converting operations consist of rewinding, 
drying, weaving, braiding, and so on. 

While I have simplified these basic operations quickly, it 
might be wise to point out here that twisting papers have 
one particularly disconcerting and incorrigible characteristic 
which we as papermakers abhor. Try as we will, we are 
helplessly unable to fool our converter-customers! Even 

using every conceivable subterfuge we can devise, we are 

never successful in hiding a single defect in any of the paper 
that leaves our mill. There is seldom any difference of opinion 
as to whether twisting paper is good or bad. It either twists 
or it doesn’t. And when you realize that every square inch 
of paper must eventually pass through the die of the twisting 
machine (this die in many cases is as small as 2 one-hundredths 
of an inch) you can see that a shive or fiber cluster or slime 
spot, hardly large enough to be visible, will invariably cause 

a break on the twisting machine. 

For various reasons the sheet running~over our paper 
machines insists, on occasion, in parting abruptly. We have 
found that these breaks usually occur while the mill manager 
is explaining the operation of the machine to a distinguished 
customer! And consequently we have tried to reduce the 
number of paper machine breaks by confining visitors to the 
manager’s office. But we seem to be making progress very 
slowly. 

These paper breaks must be spliced, and ordinarily on 
grades which are shipped to printers and coaters and so on, 
this splice causes the converter little more trouble than to be 
sure it is discovered in the inspection department, and the 
imperfect sheets withdrawn. But I think you can see what 
happens when we ship a 50-in. roll with a splice to one of 
our twisting customers. He experiences no particular diffi- 
culty when he slits the roll, and if he were cutting !/:-in. 
ribbons, for example, he ends up with a hundred cheeses— 
each with a splice and each splice exactly the same distance 
from the core. Since we have never been able to devise a 
splice which will run through the twisting die without break- 
ing, there occurs at some precise moment In our customer’s 
plant a bit of bedlam when 100 spindles break down simul- 
taneously, as 100 double thicknesses of twisting paper try to 
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force their way through a die only large enough to permit the 
passage of a single layer. 

But we have made some progress with this paper and I’d like 
to tell you some of the uses in which twisting paper is now on 
firm ground and give you an idea of some of the new end uses 
we are planning with the cooperation of various suppliers, 
converters, and consumers. 

One of the first fields in which twisting paper was success- 
fully used was in the manufacture of automobile seat covers. 
All of you are undoubtedly familiar with these covers. They 
are generally made of light weight papers gayly colored and 
woven into an infinite number of attractive patterns. In 
order to meet extremely high standards for light-fastness, 
a good deal of time and effort goes into the color formulations 
of these papers, and it is also most important that the colors 
do not bleed or rub off. Here are some samples of a few 
designs which you probably have seen before. 


Seat Covers 


Along the same lines, floor coverings, automobile trunk 
linings, door panels, notebook covers, hand bags and linoleum 
backing are being fashioned with paper fabric. A few sam- 
ples which show some of these end uses are the following: 
notebook, paper rug, two trunk linings, hand bag, and 
linoleum backing. 

Woven in a coarser mesh, twisting paper is formed into 
serviceable bags. These bags carry cabbages, potatoes, 
oranges, corn, and several other food products. 


Vegetable Bags 


In this instance, there existed from the start the need for 
high wet-strength papers which would retain a good part of 
their strength even after continued soaking by wet vegetables 
and fruits, ice, and evenrain. Were it not for the wet-strength 
resins available to us today, such bags as these would be ex- 
tremely limited in their use. 

The use of wet-strength resins serves another important 
function in twisting papers. As I mentioned before, the paper 
ribbon is invariably wetted on the twisting machine so that it 
will become soft and pliable and take the twist with less tend- 
ency toward spring back. It has been found that the use of 
wet-strength paper yields improved efficiency on the twisting 
machines and produces twines with higher tensile strength 
in both the wet and dry condition. 

Rug backing twines are an important end use for twisting 
papers today. This market, formerly held entirely by jute, 
was opened to paper during the last war when the supply of 
jute to this country was cut off. 


Rug, Spool, and Gray Cop 


Though we have been at it for a number of years now, a de- 
velopment program for a better paper for this use is still 
under way. The requirements call for an extremely strong 
twine, light in weight and long in yardage with good uniform- 
ity, flexibility, and aging qualities. Paper is equal to, and in 
some cases surpasses jute for the end use, but the problems 
of flexibility and elongation, for example, are still occupying 
much of our development time. 

Some years ago we became convinced that the standard 
laboratory testing equipment was far from adequate in our 
development work to make better twisting papers and as we 
attempted to gain a foothold in new markets. We found that 
the tensile, mullen, porosity, tear, and sizing tests on the base 
paper often gave us data which failed to correlate satisfac- 
torily with twisting performance or twine characteristics. 
There seemed to be only one good way to determine whether 
a given paper would twist properly or not—and that was to 
twist it. For this purpose we installed a commercial twisting 
unit capable of producing twines up to an eighth of an inch 
in diameter, and we built and equipped at the same time an 
experimental twisting laboratory to help us attempt to solve 
some of the technical problems which we found were unique 
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to this type of specialty paper. While most of the results 
of the work done in this laboratory have led to valuable im- 
provements in our present twisting papers, I believe you may 
be interested in a new development which seems to show con- 
siderable promise. 

In our continued attempts to produce twines of the highest 
possible tensile and knot strength for general tying use, we 
began some time ago to see if it would not be possible to in- 
corporate strands of glass yarn with the paper ribbon direetly 
on the twisting machine. Glass yarn, as you probably know, 
possesses amazing tensile strength and flexibility, though it is 
somewhat low in knot strength and resistance to abrasion. 
Paper twines, on the other hand, compared with glass, are 
low in tensile but their knot strength runs as high as 90% in 
some cases. We reasoned, simply, that if we were able to 
capture the sums of the two tensiles, we’d really have a twine 
on which we could hang our hat. In our first attempts, we 
took a paper which we knew would yield a twine tensile of 
9 lb. and a single strand of glass yarn with a tensile strength 
of 4. It would seem that by properly combining these two 


on the twister, we should end up with a twine with a 13-lb. 


tensile strength. But we certainly did not. Our first at- 
tempts showed a twine of 9.5 lb., and one year and several 
hundred tests later, we had reached a figure only slightly 
higher than 11. With the help and cooperation again of 
several suppliers, and after certain changes in the base paper, 
we were finally able to achieve a tensile strength of 13 lb. on 
this twine—and we have since carried this work on to produce 


~ larger twines with tensile strengths in excess of 100 1b. While 


we may not have a development here to compare in magni- 
tude with the paper milk bottle, we may at least be able to 
help the glass companies regain a part of the business we re- 
placed with paper. 

Summing it all up, it is interesting to note some of the 
markets which twisting paper has entered and some of the 
materials which it has, at least in part, replaced. Automobile 
seat covers, for example, made of twisted paper have replaced 
cotton, sailcloth, leather, and even mohair—as in the small 
Kaiser automobile which for reasons of economy, used fiber 
seat covers directly over the muslin. Paper trunk lining ma- 
terials, as in the new Fords and Plymouths, have replaced 


rubber mats and imitation leathers. The paper mesh bag has 


replaced burlap, and the paper rug backing twine has caused 
jute to yield its exclusive position in the rug industry. Some 
of our paper and glass twines will do the same job now done 
by sisal and hennequen. The markets are there. All we have 
to do is go get ’em! 


Specialty Papers (Abstracted) 
George C. Borden 


In THE development of specialty papers the ideas may 
be obtained from: The research, development, and operating 
departments, the sales department, suppliers, and customers. 

Although ideas from the first three sources may frequently 
result in the development of useful and profitable commercial 
products, the most important source of new ideas is usually the 
customer. 

It is frequently possible to develop an interesting specialty 
paper using a new raw material or additive but if no customer 
can be found who wants the specialty it is bound to be un- 
profitable. 

In developing a specialty paper a sufficiently large market 
must be available to make its manufacture profitable. It 
would be uneconomical for a paper mill to develop a specialty 
paper for which there was such a limited demand as to make 
it unsuitable for the mill’s operating schedule. 

If a sufficient market is available, some mill in the industry 


Gagsan C. Borpen, Technical Director, Riegel Paper Corp., Milford, 
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can be found to develop a paper to meet any specifications de- } 
sired. However, it is essential that the end use requirements | 
be definitely known. -o iI 
Recently a converter sent in a request for a specialty type « 
paper, but was very vague on the end use. In such a case it is + 
very difficult to develop a paper because usually a compromise , 
between the stated properties desired must be made. After | 
some discussion the customer stated that they wanted to de- » 
velop a disposable paper pad for cleaning toilets. The pad / 
had to contain a soap, a disinfectant, and a perfume. It had) 
to have enough water resistance to clean the bow], but it also ¢ 
had to break down in about 45 sec. so it could be flushed away 


i 


without clogging. | 

The market for such a product, if successful, seemed very fi 
large, so a great deal of research was done in developing it. : 
However, when the product was almost ready for production ¢ 
the converter company decided they wanted the paper! 
ereped. Since the mill which did the development did not \ 
have creping equipment, and it would be uneconomical to in-\! 
stall it for just one job, the customer placed the order with bl 
another mill. 

Another specialty paper developed was the noiseless pop-) 
corn bag. A great deal of discussion was had on the advan- 
tages and disadvantages of putting a greaseproof polyethylene |: 
coating on the inside of this type bag. It was finally decided | 
that, by using a highly absorbent paper, the grease would bed 
absorbed, there would be no noise, and the temptation of fill-| 
ing the bag with water and dropping it from the aed 


would be eliminated. 
A specialty paper was developed for blotting negatives, but) 
because of the small demand for this grade it was uneconomi-i 
cal to handle and was therefore discontinued. This frequently ) 
happens. i 
Sometimes a consumer will want a property that has pre-» 
viously been one to be avoided—an example was the customer» 
requesting curl in a laminated sheet in which the avoidance of )/ 
curl had always been a serious problem. 4 
The use of wet strength and plastic materials has produced « 
a whole new field for specialty papers. 
The future for the use of paper is constantly expanding and‘ 
each paper company must look for new markets if they wish’) 
to expand. 


! 
{ 
{ 


Ed. Note: Dr. Borden illustrated his talk with many examples#” 
of the various specialties (reputably over 600) manufactured by 
his company and the above summary cannot begin to indicate! 
the many interesting points made and demonstrated. 4 


Specialty Papers 
} 

Walter T, Cusack 
‘| 
IN PREPARATION for tonight, I found that at the endii 
of the allotted fifteen minutes I had only started to cover thei} 
things I had in mind. Consequently, if I rush through thisi 
without adequate explanation and demonstration, it is only! 
for the sake of expediency. Everything I say represents my] 
own personal opinion, subject to considerable question andi 
rebuttal. Our subject tonight is so full of negatives, avoid-|} 
ing them would be misleading, and I feel we should first under-; 
stand the subject. | 
What are we talking about tonight? Our language gives’) 
us but one word “specialty.” I define a specialty paper as 
anything that comes off a paper machine made to suit a par-!} 
ticular known end use and controlled in one way or another} 
for that particular known end use. This is the broadest sensé | 
of the word. Take for example a regular grade of paper made 
by one mill according to long established standards. A cus+ 
tomer uses it for ticker tape. His orders are not filled front 
stock—they are made especially for him to all the establishec 
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WALTER T. Cusack, Vice-President, Aldine Paper Co., New York, Noyes 
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petandards except for a bit more with machine tensile strength 
than ordinary and a close control on this factor. A specialty? 
Yes, according to my definition. 
a Contrast this with another paper used for this exothermic 
wave pad I have here. _This pad is formed by heat sealing the 
paper to the foil backing. For one type of coated foil the 
paper must have heat sealing properties on one side—for 
another type of foil no thermoplastic is needed on the paper 
but it must have a surface that will permit the heavy load of 
vinyl] on the foil to geta grip on it. In use, the pad is clamped 
around a mandril, consequently, the paper must not bulk too 
much or break under this strain. The powder within the pad 
generates heat when moistened with water—hence, absorb- 
ency and wet strength are needed. Upon such activation, 
steam must escape through the paper, otherwise it will 
balloon, blow up and break, or come apart at the seams drip- 
ping hot chemical on a person’s scalp. Thus, high porosity is 
amust. Yet, controverting this, the fine powder within the 
paper cannot be permitted to sift through the pores. One 
way you look at it, a closed sheet is needed; and, another 
way, it must be wide open. Initial moistening of the pad is 
not enough to make it perform satisfactorily. The paper 
must have a certain water holding capacity to activate all of 
the powder and steam—not dry heat only, must result. Yet, 
under no consideration must it drip water onto a person’s 
hairorsealp. A specialty? Yes! But, there is considerable 
spread in the matter of degree between this specialty and one 
that is iust a slight departure from the ordinary. 

With a subject so broad we must be careful not to include 
anything that doesn’t belong. Many so-called specialties 
are improperly named. The papers are regular but the out- 
lets are specialized. A company, or salesman, may specialize 
in the needs of the hosiery trade, retail jewelry stores, doc- 
tor’s offices, or what have you. A substantial specialty busi- 
ness may be built on, say, examination table cover rolls to 
doctors. But, the paper is not a specialty (perhaps ordinary 
M G tissue), until a special skidproof examination table cover 
pad is devised with the end use in mind when it is manufac- 
tured. 

How are specialties brought about? 

1. Demand. ‘‘Look, Oscar, I know you’re making Gad- 
- zooks Bond for 20 years, but you gotta do something for Acme- 
Allied Narrow Roll Paper Tape Company. Sam says we’re 
nice guys and the tickets to the World Series were nice too, 
but the paper we ship gives too much breaking trouble. Can’t 
you make up a special lot of Gadzooks with some extra oomph 

in it?” 

2. Receptivity or Latent Demand. Not now using a paper 
for a given purpose, but use would develop if paper was avail- 
able. ‘‘Look, Bill, you supply us with paper to use on a 
Stokeswrap machine to prepare packages holding three ounces 
of coffee. We sell it to the restaurant trade where Silex 
coffee makers are used. How about a paper to pack a pound 

of coffee on the same kind of equipment? We might do a 
_ job on this and want some sample rolls to try.” 

3. End Use Ideas. A photographer wants the results of 
his work as soon as he clicks the camera. If positives can be 
blotted to speed drying time, why not negatives? Why 
scratch negatives with a squeegie? Why fog them with 
chemical driers? Why nota paper? Such a product, known 
as Aldex Quick Film Drier, was developed. But don’t get 
any ideas about me advertising it, because, you could not buy 
it if you wanted it! Inquiries that come in regularly are 
from people who purchased their last package three to eight 
years ago. You can’t make money on that kind of turnover, 

4. Manufacturing Ideas. A way is found to make paper 
out of glass fiber. What if it must sell for six or eight dollars 
a pound, there must be some use for it. 

5. Ace to Grind Ideas. ‘I know you're lost, Charlie, if 
you stray north of 52nd Street, but J. H. says we gotta find 
some guy to put chlorophyl in paper, and you are elected.” 
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These five points partially cover the origin of specialty 
papers. We must place high up on our list another very im- 
portant instrumentality. This is promotional activity and 
it divides in two parts. There is the promoter or salesman, 
if you will, who seeks a second promoter. The first type of 
promoter is the mill, or mill representative sales endeavor. 
For example, a mill may have newsprint, which, when printed 
can be read under water. But, the mill does not want to go 
into the publishing business. It has to find someone who will 
publish a newspaper for mermaids in order to sell it’s product. 
Second type promotion is point of sale, or use. Getting away 
from the ridiculous and down to facts, Dow Corning and Sight 
Savers is an example. Low cost production of the assembled 
product made a 10¢ retail lens tissue package possible, and 
promotion put a silicone treated specialty paper on every cigar 
and drug counter in the country. Any of the various steps 
in the development of silicone treated tissue are incidental to 
the capture of a new market through vision and promotion. 


We must recognize too, that there are many handicaps 
standing in the way of specialty paper developments. Our 
existing methods of evaluation are, to a very great extent, de- 
pendent on trial and error. Furthermore, there is insufficient 
protection to warrant pioneering. Who is going to absorb 
development costs under such conditions? Too, paper- 
making is traditionally a business that shuns interruption in 
production, and it is dificult for management to:break this 
tradition. From a sales standpoint too, there has to be good 
fortune to pay off on the time spent to bring a profitable spe- ~ 
cialty into being. Not only is there the matter of getting the 
item, making it properly, and putting it over involved, but 
with new problems in connection with it coming up all the 
time, it requires more than the normal postnatal care and 
service. 


For purposes of further illustration to cover some of the 
points I have outlined, I show you a new product. It is a dis- 
posable vacuum cleaner bag, made of paper designed espe- 
cially to function in a new type cleaner. The public has just 
been told about it although I have been acquainted with it for 
years. This bag is sealed to keep one from coming in contact 
with the dirt, and the machine actually shuts off and ejects the 
bag when it is full. 


Some six years of effort have gone into the development of 
the paper used in the manufacture of this new bag. It was 
more than six years ago that the manufacturer was con- 
tacted. Some time later experiments commenced. And, 
the customer devised a dust arrestance tester. In this, papers 
of various sorts were examined to establish resistance to initial 
air flow, dust arrestance, back pressure build up after intro- 
duction of dust. A desired optimum was arrived at and a 
given furnish was tried at four different weights. These 
were checked and tested with handmade bags in cleaners— 
not the lab instrument, and not only for dust arrestance and 
back pressure, but also strength. Having established some- 
thing tangible it became necessary to evaluate the part played 
by other fibers in various combinations and arrive at a means 
to control from within 15 ¢c.f.m. per sq. ft. at 1/2 in. water 
pressure the desired porosity of the paper. Wet strength 
entered the situation because some people do run cleaners 
through puddles of water. So effect on porosity and dust 
arrestance, strength, and flexibility of wet strength agents had 
to be studied. 


In addition to meeting the requirements of the customer’s 
cleaner, determinations became necessary to find out if the 
paper could be processed on standard bag making machines. 
Trial runs of paper had to be made, not only for the bag ma- 
chines, but to find out if the paper machine results could be 
duplicated. In this a serious adhesive problem developed 
because adhesives absorb into the paper—don’t remain on the 
surface to give it a bond. Fortunately, the adhesive people 
overcame this, but still up for consideration is treating the 
paper to make the adhesive problem less critical. At least 
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2 years of field testing delayed the final acceptance of the prod- 
uct, plus further delays to make the machinery needed to 
assemble this novel structure, and also waiting for the cus- 
tomer to determine the best time to place their product before 
the public. i 
The result of this tale is a specialty paper with written spec- 
ifications applying to each measurable property. They re- 
flect the trials and errors, the delays, the research. Now this 
story would not be complete if I did not tell you that our 
competitor is not having a bed of roses. His low price figure 
has been revised. But, in 6 months he has been able to copy 
our paper sufficiently well to get some of the business for 
which we worked 6 years. 
Louis E. Groraevits, Recorder 
Titanium Pigment Co., New York, N. Y. 


Eastern District 


The first meeting of the 1952-53 season of the Eastern Dis- 
trict of Empire State was held Thursday, Oct. 16, 1952, at 
Milfranks Restaurant, Glens Falls, N. Y. One hundred 
and fifteen persons attended. 

A panel discussion of ‘‘Consistenecy Control and Measure- 
ment’? was presented by four manufacturers of consistency 
control equipment. E. J. Trimbey of Trimbey Machine 
Works, Glens Falls, N. Y., opened with a history of the de- 
velopment of the first consistency regulator which was put 
on the market in 1916. 

Ray DeZurik, Chief Engineer, DeZurik Shower Co., Sar- 
tell, Minnesota, presented his ideas for successful consistency 
control. 

A. J. Sloan, Pandia Inc., discussed the Brammer Consist- 
ency Controller. 

Arthur Landesman, Pulp and Paper Application Engineer, 
Fisher and Porter Co., Hatboro, Pa., explained the operation 
of a revolutionary idea for controlling consistency with par- 
ticular emphasis on the 0-2% range. This instrument is in 
the process of development and operates on an electronic prin- 
ciple. 

A lively open discussion period followed with the panel mem- 
bers being subjected to many questions from the floor and 
from the other panel members. 

R. E. March, Chairman of the Eastern District presided. 


Northern District 


Seventy-one members of the Northern District of the Em- 
pire State Section at the first monthly meeting of the 1952- 
53 season, held Thursday, October 9, in the Hotel Woodruff, 
heard Dean Emeritus Illick of the New York State College 
of Forestry speak on, ‘‘Making the Most of Our Natural Re- 
sources.” One facet of our natural resources is the human 
being, and the human relations of Forestry is vitally impor- 
tant to the welfare of the community, he said. Dr. Illick 
stated that, “I find myself quite in accord with the famed 
and beloved Dean Christian Gaus of Princeton who recently 
stated that the central objective of education is to build better 
human beings in a better world!’ He now teaches a course in 
Human Relations in Forestry at the New York State College 
of Forestry which is an outgrowth of his ‘“My Boys’ folder. 
Dean Emeritus Ilick has an abiding confidence in the youth 
of the country. This confidence is reciprocated by the youths 
who affectionately address him as ‘Uncle Joe” and return to 
him in later years for advice. 

Dr. Illick stated that about 6% of the timber in the New 
York State Forest Preserve is virgin timber. New York 
State is paying about $1.5 million dollars in taxes per year 
to the local communities in which the New York State Forest 
Preserve is located. This is considered to be a good policy be- 
cause the tax payments help to stabilize the economy of the 
community. 

During a discussion period Dr. Illick, in reply to a question 
asking how the States can get people to work and stay in the 
forests, feels that the modern day practices of forestry— 
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R. J. Murtaugh, St. Regis Paper Co.; C. D. Mather, Car-) 
thage Paper Makers Inc.;_ R. A. Premo, Gould Paper Co.;, 
Dean Emeritus Joseph Illick, College of Forestry, State: 
University of New York; J. H. Treadwell, Treadwell Supply; 

Co.; and J. D. Parmele, St. Regis Paper Co. | 


mechanization whenever possible—no longer require men to(( 
stay in the remote sections of the forest. 
Dean Emeritus [lick has a strong feeling for the continued 
prosperity of forestry and wood utilization and quoted Presi-i/ 
dent John B. Veach of the NLMA who, on May 8, 1952, inp: 
St. Louis, said, ‘‘I believe I can look forward in the lumber}: 
industry 20 years and see 50 per cent of our production inj 
products of which we do not even dream today.” “‘Perhaps), 
at this very moment another derivative as great as rayon or) 
cellophane is in the test tube.” i 
“This harnessing together of rapidly advancing technolo-) 
gies in the laboratories and the mills and the improvement of) 
cultural practices in the woods is ushering in the most dynamie 
and creative forestry program the world has ever seen.” ” 
That’s how Dean Emeritus Joseph Illick sees forestry today. 7 
Ricuarp J. Murravues, Secretary | 


Kalamazoo Valley 


The Kalamazoo Valley Section held its first meeting of the ’ 
1952-53 season at the Hotel Harris, Kalamazoo, Mich., oni 
Thursday, Oct. 2, 1952. About 120 were present. 

The subject of the meeting was ‘‘Management’s Views of the: 
Technical Department.” It was a panel type meeting, the: 
main talks being given by George K. Ferguson, President, ! 
Watervliet Paper Co., and Maxwell Bardeen, President, Lee» 
Paper Co. They were ably assisted by Fred Buchanan, Gen-\) 
eral Manager, National Gypsum Co., James Wise, Vice-Presi-i) 
dent, Kalamazoo Paper Co., Dwight L. Stocker, President, ii 
Kalamazoo Vegetable Parchment Co., and John Wood,! 
Vice-President, Kalamazoo Vegetable Parchment Co. i 

The meeting was opened by the section chairman Thomas,’ 
Luey, Sutherland Paper Co. The speakers were introduced © 
by the Vice-Chairman Reginald Hurst. 

Mr. Ferguson traced the development of technical depart-! 
ments in general from his experience. The technical depart-! 
ment’s duties at first were confined chiefly to testing, then) 
advanced to development, which he defined as the adaption of) 
known techniques to specific problems. Research he regarded (| 
as a pure dividend to management. 

Testing is still of value, quick accurate information isi] 
needed badly, but development is of chief interest. Hei’ 
stated that creative imagination is the essence of successfull } 
development procedure, the difference between high and low)! 
rewards. | | 

The challenge to the industry in the Valley is quality pro-)} 
duction at lower cost—this can be the work of the research!} 
staff as it has been in large mills in other areas. He thought} | 
of the technical department as a type of partnership in man-) 
agement. 

Mr. Bardeen spoke also of the early days of technical de-’| 
partments of which he was a part. Of the association of the} 
technical men with the Valley ‘Cost Group.” Of the time\] 
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Lee Paper Co.; R. T. Trelfa, Watervliet Paper Co.; Fred Buchanan, 


when the chief problem of the technical department was 
getting along with the superintendent to the present accept- 
ance as a valuable asset in the industry. 

At present, management in the Valley, he said, looks to 
the technical department for control, development work, and, 
to a growing extent, research. Control covers the ground 
from the raw material to the finished product. He stated 
that, whether control should be responsible to operation or 
Management was controversial; his thought was that it 
should be a source of information to operation, both being 
responsible to management. 

Development running parallel to control is more spec- 
tacular and imaginative than control but control is the bread 
and butter part of the technical department. 

The members of the panel concurred with the speakers and 
added that the technical man should consider the possibility 
of going into management and operation. Management does 
not wish to dominate the technical department but 
rather to furnish it with leadership. The chief chemist is 
recognized as one of the important members of the organiza- 
tion. 

There was some discussion from the floor regarding the 
responsibility of control; it was reiterated that control should 
work with production, and it should not be regarded as a 
policeman. It was also brought out that the fact that the 
technical department in many mills has become a seed bed for 
top jobs in other departments is a compliment to the current 
technical leaders. 

J. A. Dean, Secretary 
Michigan Paper Co., Plainville, Mich. 


Pacific 
Four hundred superintendents, technical men, representa- 
tives of the Allied Industries, and their ladies attended the 
Western International Meeting of the Pulp and Paper Indus- 
‘try held on September 25-27 at the Empress Hotel, Victoria, 
British Columbia. Three different groups were associated 
‘with this international meeting—the Pacifie Coast Division 
of the American Pulp and Paper Mill Superintendents Asso- 
: ciation, the Pacific Section of TAPPI, and the Pacific Coast 
Branch of the Technical Section of the Canadian Pulp and 
: Paper Association. 
After registration on Thursday, September 25, the opening 
technical session was held on Friday morning when M. F. 
' Smith, Sidney Roofing and Paper Co., Ltd., who was the Con- 
vention Chairman, welcomed the guests to Victoria. 


/ First Technical Session 

J. Keith Eadie, McMillan and Bloedel Ltd., Port Alberni, 
British Columbia, acted as the Moderator at the technical 
session, where the ‘‘Conversion of Soft Crepe Tissues” at the 
Westminster Paper Co. and the ‘‘Refiner Studies” made at 
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Pacific Mills, Ocean Falls, were discussed, and C. Christiansen 
reviewed the work of the Corrosion Project of the Canadian 
Pulp and Paper Association. 


Paper Converting 


Mr. McMillan outlined the manufacturing process for mak- 
ing one and two-ply facial tissues and napkins by showing the 
diagrams of the paper converting machinery manufactured 
by the Paper Converting Machinery Co. and the Hudson 
Sharp Machinery Co. 

In his talk Mr. McMillan defined dry-creped tissue and 
described the manufacturing operation in detail. The speaker 
gave the raw stock quality requirements for ultimate use and 
compliance with consumers’ demand for quality as well as the 
strength requirements for the converting operations. 

In describing the converting operations Mr. McMillan 
showed the diagram of the equipment used to manufacture 
one- and two-ply bathroom tissues, two-ply facial tissues, 
and two- and three-ply napkins and serviettes. 

In the conclusion of the paper, Mr. McMillan emphasized 
the stretch qualities for keeping the paper evenly stretched and 
also of using a shear-type slitter. At the same time the 
speaker said that the paper converting machines should be 
closely watched by the operator to get efficient results and 
suggested that major repairs on the machine should be sched- 
uled well in advance. Finally, Mr. McMillan said that the 
uniformity of the raw stock was an absolute essential to ensure 
the efficient operation of converting machinery. 


Kraft Pulp Refining 

Mr. Symes read the paper prepared by him and J. A. Daw- 
son, Pacifie Mills, Ltd., on ‘‘A Mill Study of Kraft Pulp Re- 
fining.” 

The summary of this paper was as follows: 

From results obtained by operating a single jordan at low 
throughput and at various applied powers, it is concluded 
that the most efficient power usage and Mullen development 
for a given freeness drop will be obtained by using a few jor- 
dans set well up. The most efficient tear development, how- 
ever, will be obtained by using several jordans well backed 
off. Power efficiency in the latter case will be poor. 

When operating three jordans in series at low throughput 
and at constant total power input, power efficiency was found 
to be independent of the power applied to each jordan. Mul- 
len and tear strengths attained, however, were affected by the 
setting of the individual jordans. 

The freeness drop and power efficiency obtained from two 
Hydrafiners operating in series were found to be dependent 
only on the total applied power and not on that applied to each 
refiner. The Mullen strength attained at a given total ap- 
plied power varied as the setting of each unit was changed. 
Tear development, however, appeared to depend only on the 
total applied power. 
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Two Hydrafiners operating in series showed more than 
double the power efficiency of six continuous beaters oper- 
ating in series. The two Hydrafiners developed Mullen more 
efficiently but tear less efficiently than the six beaters. The 
Hydrafiner units reduced shives more effectively. 

From a comparison of the refining action of jordans fitted 
with wide and narrow tackle, it is concluded that the narrow 
tackle gives more efficient development of Mullen and tear. 
Power expenditure is less for the wide tackle. These findings 
were confirmed by a review of paper test data. 

In the range 1.9 to 2.9% consistency, strength development 
of a jordan operating at constant throughput can be improved 
by increasing the consistency, but only at the expense of power. 

In normal operation, a group of three jordans in parallel, 
each at low throughput, gives more efficient Mullen develop- 
ment than two Hydrafiners in series at high throughput. 
Tear efficiency of the jordans, however, is slightly lower than 
that of the Hydrafiners, while power efficiency is approxi- 
mately half. These differences appear to be a result of the 
wide difference in throughput for the individual units. 

Data accumulated show that Mullen losses ranging from 
20 to 40% are experienced from the machine service box to the 
dryend. This would indicate that studies of sheet formation, 
loss of fines, and drying might reveal how Mullen of the 
finished paper might be improved. 

In this paper the authors reported on the studies made to 
establish the relationship between the refining variables and 

- the finished paper quality by collecting operational data for 
the various types of refining equipment in actual mill oper- 
ation in the manufacture of kraft pulp refining for three spe- 
cialty machines at the Ocean Falls, British Columbia mill. 

Mr. Symes presented a number of charts and diagrams 
showing the arrangement of the machinery and equipment 
and the flow of production on the three machines. The re- 
sults of specific tests on beaters, Hydrafiners, and jordans were 
discussed in detail and a description of the ratio testing 
method used throughout the mill tests was included. 


Digester Corrosion Studies 


C. B. Christiansen, Corrosion Project Supervisor, Pulp and 
Paper Research Institute of Canada, showed a number of 
slides giving photographs made by the Task Force in the field 
work which included the instruction of 60 digesters in the 
Dominion of Canada. Mr. Christiansen said that besides him- 
self and two other representatives of the Pulp and Paper Re- 
search Institute, two metallurgists with the Bureau of Mines 
at Ottawa were also available in connection with the studies. 
The speaker said that thirteen pulp and paper companies in 
Canada, which manufacture 90% of the kraft pulp made in 
the Dominion, underwrote the expenses of the studies. Mr. 
Christiansen mentioned the TAPPI corrosion questionnaire 
which will be reported on at the Engineering Conference at 
Chicago in October. One result of the corrosion studies has 
been the publication of a Digester Inspection Manual, which 
has been distributed through the supporting companies. 

Mr. Christiansen said that the object of the corrosion study 
was to determine the causes of corrosion by analyzing the 
operation practices at the mills, by the analysis of the steel 
used in the digesters, and by cooking liquor analysis. 
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In order to determine the composition of the steel, samples 
from the various digesters were taken including samples from 
digesters having low rates of corrosion, high rates of corrosion, 
and from discarded digesters. 


the fact that while he had certain observations to make as a | 


result of these studies, no final report was possible until the 
studies were complete. However the observations were of 
great interest: to the Superintendents and Technical men at 
the Victoria meeting because of the widespread interest 
throughout the industry in the corrosion problem. 

In the first place Mr. Christiansen explained the methods 
used in these field studies for inspecting the digesters by the 
use of portable gages which measure the thickness of the metal 
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by means of an ultrasonic source of vibrations which deter- 4 
mine thickness of the steel in the digester to within 3% of the « 


total thickness. oul 
also used by being suspended in the digesters, but this is not 


Another gage using a radioactive source is © 
t 
"| 


used in the actual field work. Samples are taken from the S 


digesters to study the steel corrosion and corrosion fatigue. 
New digesters have also been inspected to determine patterns 
of the defects in the steel. 

As a result of this field study it has been found that when 
automatic welding has been used in the digesters the parts 
which have been welded corrode more rapidly than the rest 
of the digester, while on the other hand when manual welding 


is used the welded parts stand up as well as the rest of the di- 4 


gester. Certain patterns of corrosion have been found in the 
digesters, some of which were traced through the metal oxide 
scale used in the fabricating process. These mill oxide streaks 
of patterns are found on new digesters. 
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One interesting re- |] 


sult of the field study has been the conclusion that while nat- 7 
ural cooking liquor scale on the digester can prevent corro- -) 


sion, it is not possible to protect the digester surface com- 
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pletely in this way and consequently if only 10% of the sur-- 


face is corroded, the digester is nevertheless injured. Conse- 


rosion is not effective. It was also found that deflector rings 
used on some digesters could not prevent corrosion but merely 
change the corrosion pattern from vertical to horizontal. It 
was interesting to note that the way the chips are piled in the 
digester results in a definite corrosion pattern, and the way 
the liquor runs down the walls of the digester is another cause 
of corrosion patterns. 
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quently, natural liquor scale as a method of controlling cor- +) 
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At the conclusion of the talk there were a number of ques--) 


tions. One of these questions asked the best method for 
removing the mill oxide scale whether by using acid or by sand 
blasting, and Mr. Christiansen said that the sand blasting 


method was preferable. Asked regarding the difference in the- 


quality of the steel used in digesters manufactured today 
as compared with digesters made a number of years ago, Mr. 
Christiansen said that this was now being studied but made the 
observation that it seemed likely that the old digesters were 
attacked by corrosion just as the present digesters are, but 
there was a difference in the corrosion pattern. In reply to 
another question Mr. Christiansen said that the field studies 


have shown that the greatest amount of digester corrosion |: 


occurred between '/3 and 1/2 of the way down the digester. 
Asked whether moisture in the upper zone of the digester 


was one of the variables causing corrosion, the speaker said |) 
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that this was now being studied as well as the oxygen factor. 
In conclusion Mr. Christiansen enumerated the various tests 
which were used in the analysis of cooking liquors. 


Golf and Mill Visits 


On Friday afternoon a golf tournament was held at the 
Victoria Country Club. A number of the visitors took the 
opportunity of visiting the Sidney Roofing and Paper Co. and 
British Columbia Forest Products Ltd. at Victoria. There 
was also a demonstration of the use of the Beta Ray Gauge for 
Measuring paper thickness by T. L. Kelly and T. J. Slocum 
at the Sidney Roofing and Paper Co. Manufactured by 
Tracerlab Inc. 


Twilight Cruise 

On Friday evening there was a very enjoyable twilight 
eruise on the Canadian Pacific Steamship ‘‘Princess Joan” 
around the Gulf Islands in the Strait of Georgia. The beautiful 
city of Victoria, which is the capital of the Province of British 
Columbia, is located at the southern tip of Vancouver Island, 
directly opposite Port Angeles, Washington. 


Wake-em-up Breakfast 


Early on Saturday morning the International Brotherhood 
of Migratory Peddlers entertained at a Wake-em-up Break- 
fast with one of the famous skits which these members of 
the allied industries enjoy putting on for the amusement of 
their friends. 


Second Technical Session 


At the Technical Session on Saturday morning, A. Cadigan 
acted as Moderator. J. McCarthy of the Chemical Depart- 
ment of the University of Washington presented a paper, 
written by him and his two associates, V. F. Felicetta and 
Q. P. Peniston, on ‘Determination of Hydrogen Sulphide, 
Methyl Mercaptan, Dimethyl Sulphide, and Disulphide in 
Kraft Mill Process Streams.” 

The abstract of Mr. McCarthy’s paper is as follows: 

Mass spectrometer examination of the volatile components 
in the condensate from kraft pulp digester blow gas has con- 
firmed the presence of hydrogen sulphide, methyl mercaptan, 
methyl sulphide, and methyl disulphide and has shown that 
corresponding ethyl compounds and other sulphur-containing 
derivatives are not present in substantial concentration. 

A relatively simple and rapid method for quantitative de- 
termination of each of the four above-named components in 
gas or condensate streams has been evolved and is set forth. 
The two acidic substances are batch-absorbed into aqueous 
sodium hydroxide solution while the two thio-ethers are si- 
multaneously taken up in benzene. The liquid phases are then 
separated. Quantitative determination of hydrogen sulphide 
and methyl mercaptan in the alkaline aqueous solution 1s 
carried out using potentiometric titrations with silver ni- 
trate. Quantitative determination of methyl sulphide and 
disulphide in the benzene solution is carried out by conducting 
bromate-bromide titrations of the components after having 
partly separated them by a single stage batch distillation. 
Results obtained on known mixtures of substance are set 


forth. 
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The method has given reasonably satisfactory analyses of 
two gas and two condensate process streams in a kraft pulp 
mill. 


Kraft Mill Gases 


A paper written by H. W. Bialkowsky and G. G. DeHaas 
on “A Catalytic Oxidation Procedure for Determining Sulphur 
Compounds in Kraft Mill Gases,’ was presented by Mr. 
Bialkowsky. The abstract of this paper is as follows: 

The sources of kraft mill odors and atmospheric sulphur 
losses are reviewed, together with various analytical pro- 
cedures for measuring sulphur compounds in the gas streams. 
These methods include the precipitation techniques with 
mercury and cadmium salts for differentiating between hydro- 
gen sulphide, mercaptan, and dimethyl sulphide; the poten- 
tiometric silver electrode-silver nitrate titration for inorganic 
sulphide and methyl mercaptan; the bromine-oxidation — 
method of Siggia and Edsberg for determining alkyl sulphides 
and disulphides. A rapid method is described for measuring 
the total sulphur and sulphur dioxide, and the difference is 
considered to be the sulphide type sulphur consisting of hydro- 
gen sulphide, alkyl mercaptan, and sulphides. The method is 
based on the catalytic oxidation of the sulphur compounds in 
a quartz combustion tube at 1000°C. to sulphur dioxide, the 
sulphur dioxide in turn is oxidized to sulphuric acid in a hy- 
drogen peroxide absorption solution, and the acid is deter- 
mined by changes in pH. Individual tests can be made in 
less than a minute and the procedure can be used for con- 
tinuously recording the sulphur content of gas streams. The 
method is capable of detecting a fraction of a part per million, 
and by proper dilution, gas streams containing several hun- 
dred thousand pounds per hour can be measured. A definite 
volume of gas can be tested in the analyzer, or tests can be 
made continuously. Sulphur dioxide in the original gas 
sample is determined by by-passing the combustion tube. 
Tests are described on various known concentrations of hy- 
drogen sulphide, dimethyl] sulphide, carbon disulphide, sulphur 
dioxide, and mixtures containing methyl mercaptan. The 
method has been applied to most of the gas streams found in 
kraft pulping operations including stack gases, lime kiln gases, 
digester relief and blow gases, evaporator vents, and building 
ventilation: 


Chips from Sawmill Refuse Wood 


V. L. Mauerman, Weyerhaeuser Timber Co., read a paper 
on “The Production of Chips from Sawmill Refuse Wood 
from a Kraft Pulp Mill.” 

In his paper Mr. Mauerman said “‘the sources of wood are 
as follows—‘‘(1) Second growth thinnings consisting of the 
small second growth trees that have been selected by the for- 
esters to be removed from heavy stands of second growth. 
This allows better growth of the remaining timber, as well as 
recovery of raw material which would be lost due to natural 
thinning. (2) Relogging of timber that has been left on 
the ground after the main timber has been removed. This 
wood ean be picked up with lighter equipment that is less ex- 
pensive. (3) Wood logs and other logs not suitable for lumber 
as broken logs, shaky logs, and logs containing some rot 
and stain but having sound fiber. (4) Veneer chips from 
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the reject veneer. (5) Waste wood from the sawmills, con- 
sisting of slabs, edgings, rejects from the trimmers, and other 
material not suitable for the manufacture of lumber.” 

Mr. Mauerman said that ‘In the past an average of 0.188 
unit of chips per thousand feet of lumber was reclaimed 
as chips, but since the installation of the hydraulic barker we 
are averaging 0.580 unit of chips per thousand feet of lumber. 
One man is now removing the undesirable material from the 
conveyor where it took four to five men to pick an equivalent 
amount of clean wood previously. ; 

“This change of wood picking procedure has also raised 
some new problems in the wood room. The large pieces of 
timber ends must be split, and the slabs should be broken 
down in the sawmill edger so they will go into the chipper 
spout, and the large burls and knots must be picked out and 
discarded. The very thin edgings and shims should be picked 
out as the chipper knife catches them and pulls them through 
the chipper in large pieces. The short blocks from the trim- 
mers will roll down the chipper spout and go in cross grain, 
producing long sticks. This can be taken care of by remov- 
ing them before chipping or passing them through the chipper 
and removing the oversize pieces on the chip screens. 

“With this type of wood supply and conditions of oper- 
ation, it is evident that chip length before screening will be 
more variable than would be the case if whole logs were 
chipped, and the uniformity of accepted chip size will to a large 
degree depend on the effort expended in screen classification 
of the unscreened chips.” 

In describing the chipping of the wood, Mr. Mauerman 
said: ‘‘A chipper with a spout large enough for all but the 
largest slabs and blocks must be used. The large size spout 
allows the small wood to bounce in the spout and make over- 
size chips. To prevent bouncing, it is necessary to keep the 
chipper knives and anvils sharp. It is also necessary to keep 
the anvils set as close to the chipper knives as possible. It 
has been our experience that a chipper with a side anvil will 
produce more uniform chips from this wood than one without 
a side anvil. The flow of wood from the sawmill must be 
maintained as uniform as possible to obtain the maximum 
production. This can be helped by adjusting conveyor speeds 
and eliminating sources of hang-ups in the sawmill conveyors.” 

Finally, Mr. Mauerman said: ‘‘A magnetic pulley in the 
system is of some help in removing the smaller pieces of iron 
that are under the wood, but it will not take out the non-fer- 
rous metal nor will it remove the metal that is sandwiched be- 
tween the wood or larger pieces of metals, as sprockets, 
wedges, long rods, etc. We have installed a short section of 
belt feeding the chipper, using a magnetic pulley at the head 
end and a Rens metal detector under the belt a few feet back 
from the chipper spout. Any metal either ferrous or non- 
ferrous crossing through the field set up by the detector will 
trip a relay and stop the belt. The chipper feeder must re- 
move the metal and reset the relay before resuming oper- 
ation. This combined method of metal detection has worked 
very well but an alert chipper feeder is still in order.” 


Progress in Cold Soda Pulping 


K. J. Brown, Forest Products Laboratory, Madison, Wis., 
read a paper on ‘‘Cold Soda Pulp and Products from Several 
Pulpwoods.” 

In this paper Mr. Brown showed charts of the flow-sheets of 
two cold soda pulping systems. One of these systems started 
with a strong liquor tank and then to the rotary digesters, 
followed by the leach drain pits and then to the primary 
fiberizer and finally to the press, pulper, washer, and then 
to the paper mill. The other system starts with the steamed 
chips, then to a vertical digester, next to a blow tank, and 
finally the rest of the system is identical with the first one. 

Mr. Brown said that the cold soda pulp could be used in 
groundwood paper manufacturing and also as a substitute for 
10% of the groundwood and 10% of the sulphite in the usual 
formula for newsprint which is 80% groundwood and 20% 
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sulphite. The use of cold soda pulp alone for newsprint) 
would make paper which is too stiff and too transparent. | 

Mr. Brown also said that cold soda pulp could be used in) 
the manufacture of white colored corrugated board by using) 
three-quarters of this stock and one-quarter of the usual fur ‘ 
nish. In the manufacturing of toweling it has been found thatj. 
pulp made by the cold soda process could be substituted fo 7 
the usualfurnish. 

As a conclusion of his talk Mr. Brown said that the Forests 
Products Laboratory was now testing other species of wood), 


for use in this process. 


Freudenberg’s Address f 


The feature of the luncheon held in the Crystal Ballroom oft 
the Empress Hotel on Saturday, September 27, was the ad-| 
dress by Professor K. Freudenberg, Chemishen Institut der: 
Universtat, Heidelberg. Prof. Freudenberg was introduced) 
by Dr. J. McCarthy of the University of Washington, whoi 
said that Prof. Freudenberg was the outstanding authority in} 
the field of cellulose chemistry in the entire world. Dr. cin 
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Carthy said that Prof. Freudenberg was born in Weidheim : 
Baden, Germany, in 1886, and was educated at the Univer. 
sity of Bonn and later at Berlin University under the well-] 
known Dr. Emil Fischer, where he was granted his Ph.D. 1 
1910. Dr. Freudenberg was at the University of Kiek 
in 1918, later at the University of Munich. Since 1926, Prof. 
Freudenberg has been a director of the Chemical Institute andy 
of the Research Institute for Chemistry of Wood and Poly-~y 
saccharides. At one time Prof. Freudenberg was visiting pro~, 
fessor at the University of Wisconsin and is now giving a 
series of seminar lectures at the University of Washington.) 
Prof. Freudenberg has a membership in the following acad~ 
emies: Heidelberg, Munich, Helsinki, Uppsala, Lund, and 
Halle. 4 
Dr. McCarthy said that Prof. Freudenberg had published 
more than 300 technical papers as well as four books, includ=_ 
ing a book on ‘“Tannin, Cellulose and Lignin.” 


Prof. Freudenberg showed slides to illustrate his theory of 
the mechanism to explain the way that lignin may be formed») 
and laid down in the growing tree. These slides showed the’ 
cell walls of Douglas-fir both de-lignified and lignified. The" 
slides also showed the chemical formulas of coniferin andi) 
syringin which Prof. Freudenberg believes are converted into’ 
lignin with the aid of an enzyme which is able to split conif- | 
erin into glucose and coniferyl alcohol. Prof. Freudenb rg 
said it is not known how coniferin is produced in the wood 
but he did show how this is diffused in the cell walls. Hed 
described the methods by which radioactive coniferin is in 
jected into a growing tree and, according to his theory, co-« 
niferin is used by the tree and converted into lignin. 

t 

At the Technical Session held in the Lower Lounge in thal 
Empress Hotel, with A. C. McCorry, St. Regis Paper Co..} 
acting as moderator, C. Clark, Rotareaed Co., explained the) 


design and operation of the Deculator, used to remove thei) 
air from the paper stock before it enters the headbox. 

Mr. Clark said that the complete removal of all measurable 
air from the paper stock is effected by the Deculator, which! 
combines the use of high vacuum in conjunction with rapici| 
acceleration of the finely divided stock and impinging at higl}) 
velocity against a hard surface. 

Mr. Clark displayed a diagrammatic drawing showing how} 
the Deculator is used in connection with the paper process} 
In this connection, Mr. Clark said, ‘‘The stock is taken from 
the discharge of the primary fan pump just prior to the head} 
box, or in the case of a newsprint machine, immediately afte 
screening and introduced into a large receiver in which is 
maintained an extremely high vacuum very close to the} 
saturation pressure corresponding to the temperature of thei} 
stock being handled. The deaerated stock is pumped out} 


Deculator Operation 
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of the receiver by a fan pump in the basement directly into 
the headbox. ; 


te . . : 
The Deculator process involves the use of new techniques 


in stock pumping and control equipment, as well as the intro- 
duction of much higher vacuums than heretofore associated 
with paper machine operation. These techniques have been 
successfully incorporated in the Deculator design, to make 


‘the operation almost fully automatic, without attention from 


the papermaker. The installation of the Deculator does not 
affect customary papermaking practice or headbox design. 
The papermaker uses only one valve to control the stock flow 
to the headbox. 

“The vacuums involved range from 26 to 29 in. mercury, 
depending on stock temperatures. Vacuum producing 
equipment is composed of one or more stages combining the 
use of a steam ejector and condenser where necessary, with 
one- or two-stage vacuum pumps. This equipment requires 
no operating control as it operates continuously at fixed 
valve settings and pump speeds. Power requirements are low 
compared to other vacuum application on the machine as the 
actual CFM of dry air handled is comparably small. Steam 
consumption for ejector, where required is likewise quite 
low. For example, a typical newsprint machine with flow 
rate of 10,000 g.p.m. would require about 30 b.hp. for vacuum 
pumps, and about 1000 lb. per hr. of 100 p.s.i.g. steam. 

*‘Continuous recording instruments provide the operator 
with constant check on vacuum, temperature, and stock 
levels, which instruments are mounted on a panel together 
with push button stations for vacuum and stock pump 
motors.” 

Mr. Clark said that thirteen Deculators are now in oper- 
ation. Six of these Deculators are used in the manufacture 
of newsprint, three in the production of 9-point semichemical 
paperboard, one on milk bottle and butter carton stock, one 
on high grade paper, and one on kraft bag specialties. Ten 
more Deculators are now on order, to be used in the manu- 
facture of high quality papers, newsprint, kraft liners. 

Mr. Clark said that in connection with the new high density 
screens which are now being introduced into the industry, 
high density stock will be diluted in the Deculator to the 


consistency required for the paper machine. The advantage 


of using the Deculator in connection with the high density 
screens will be that less power and less space will be required 
and the spraying and impinging in the Deculator will mix the 
stock effectively. 

Mr. Clark enumerated some of the outstanding advantages 


which have been obtained by the use of the Deculator in the 


manufacture of various grades of paper including newsprint, 
semichemical paperboard, and kraft paper. In the manu- 
facture of newsprint, the Deculator resulted in better machine 


efficiencies and improved uniformity and formation. In the 
- paperboards made from semichemical pulps improved forma- 
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tion and easier drying of more paper with the same steam 
pressures have resulted when the Deculator was used. The 
use of the Deculator in one large Southern kraft mill resulted 
in a saving of approximately 1000 pounds of steam per ton of 


paper. 
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Better formation was obtained which resulted in better 
tests. A reduction of lump breaks and lost time resulted in an 
increase of 8 to 9 tons a day at the same machine speed. 

Mr. Clark stated that equipment now in the process of de- 
sign and manufacture incorporates simplified and more effi- 
cient features resulting in a reduction in size of the Deculator 
equipment. 


Use of By-products 


J. B. Martin, Crown Zellerbach Corp., discussed the 
“Utilization of Ammonia-Base Sulphite Liquor.” 

In this paper Mr. Martin said: ‘“The by-product chemicals 
of the sulphite pulping process are discharged from the digester 
in an approximate 10% concentration in water. The diffi- 
cult and costly removal of the large quantity of water pres- 
ent has long been a barrier to their profitable use. Two 
methods, .evaporation of the water and precipitation of the 
solids, have been studied by many workers. 

“During the evaporation of calcium-base liquor, the chan- 
nels of heat exchangers tend to fill up with calcium scale. An 
ammonia-base cooking process has been studied to avoid this 
difficulty. The sulphite pulping operation at the Lebanon, 
Oregon, mill of the Crown Zellerbach Corporation has been 
carried out for several years, using an ammonia base. In 
addition, a sizable pilot plant has been put into operation at 
this mill for the evaporation and burning of the liquor. The 
availability of the 50% solids solution produced by the evap- 
orator has enabled us to proceed with the marketing of the 
ammonia base chemicals and derivatives. We have given the 
trade name, ORZAN to this general class of chemicals, either 
in liquid or solid form, 

‘‘Ammonia-base sulphite liquor differs chemically from 
calcium base mainly as to its cation constituents, and phys- 
ically only as to its darker color. It consists essentially of 
ammonium lignin sulphonates, 50-60%, and sugars, 25-30%. 
Its nitrogen content is approximately 3.5%. It may be uti- 
lized industrially in some of the established applications of 
calcium liquors.” 

Mr. Martin said, ‘‘that sulphite liquor by-products have 
established markets in the following fields’’: 

1. Use as dispersants. The gypsum industry uses siz- 
able quantities to lower viscosity or to increase the solids 
in gypsum slurries in the manufacture of wallboard. Asphalt 
emulsions for blacktop roads are prepared with lignin dispers- 
ants. Lignin dispersants are used to facilitate the grinding 
of raw materials in the production of Portland cement. Wet- 
table sulphur powder and pest control sprays are made with 
lignin dispersants. They are also used as leveling agents in 
wool dyeing and paper coloring. It is possible that lgnin 
dispersants may be used as additives to soaps in industrial 
cleaners, and in oil well drilling lignin dispersants are used in 
drilling muds. 

2. Use as adhesives. Sulphite liquor by-products are 
utilized as binders in the formation of coal, carbon, and ore 
briquettes, foundry sand cores, and refractory ceramic bodies; 
also as glues for spiral paper tubing and as adhesives of re- 
moistening tapes. More use is being found as a dust palli- 
ative for unpaved roads and playgrounds. Sizable quantities 
of sulphite liquor go into linoleum paste. 

3. Incorporated with synthetic resins in plywood glues 
and hardboard binders along with phenolic resins. 

4. Reaction of sulphite liquor and aldehydes under acidie 
conditions forms a resinous composition suitable for use as a 
plywood glue. 

5. The sugars in sulphite liquor may be fermented by 
yeast to produce animal feeds or alcohol. 

6. Used as partial substitutes for natural tannins in the 
tanning of certain leathers. 

7. Synthetic gravel has been produced by the Chrome- 
Lignin process for the solidification of soil. 

8. The presence of 3.5% nitrogen in the form of ammonia 
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ions makes it possible to add Orzan to the soil to raise the level 
of stable soil organic matter. 

9. Used as a dispersant for carbon black or asphalt, 
Orzan is added in alkaline solution to fatty or resinous soaps. 
By this means quick-set asphalt emulsions may be converted 
into the penetrating type with slow set. 

10. Because of the presence of ammonia ions in sulphite 
liquor preliminary growing tests have shown that the 2% 
nitrogen is available for direct plant stimulation. 

11. By the heat treatment of sulphite liquor by-product 
insoluble but swellable powders can be made for use in plug- 
ging porous strata during oil well drilling. 

Finally, Mr. Martin said: 

“The Industrial Products Division of Crown Zellerbach 
Corporation is making ammonia base solids and derivatives 
available commercially in four forms: 1 Orzan A, a powdered 
solid, 6% water, with acid reaction. 2. Orzan L 45, a 45% 
solids solution, slightly acid. 3. Orzan 8, a powdered so- 
dium base solid, 6% water, slightly alkaline. 4. Orzan SL 
45, a 45% sodium base solids solution, slightly alkaline. 

“Orzan L 45 isa partially neutralized product of the evap- 
oration of the ammonia base sulphite liquor at Lebanon, 
Oregon. Orzan A is produced by spraydrying the acidic 
concentrate. 

“Tt is our major purpose to develop new combinations and 
modifications which will open new markets for our wood 
residues. It appears that many of these will be dependent 
on the presence of the ammonium ion.” 


Round Table Discussion 

A. C. MeCorry was the moderator at a round-table dis- 
cussion in which the following panel answered questions con- 
cerning the variety of pulp and paper making products: 

Einar Walloe, MacMillan Bloedel. 

Jack Savage, Crown Zellerbach Corp. 

W. W. Clarke, Longview Fiber Co. 

Charles KE. Ackley, Crown Zellerbach Corp. 

Max Bailey, Westminster Paper Co. 

S. E. Hazelquist, Weyerhaeuser Timber Co. 

The questions at this round-table discussion included the 
discussion of rubber-covered suction rolls; the pulp cooking 
processes, including the side relief of digesters; the use of 
Western woods in comparison to Eastern woods in the manu- 
facture of fruit tissues; the problem of lime kilns, including the 
problem of preventing spraying in the neighborhood of the 
mills by the use of improved scrubbers and other methods; 
many problems arising from the use of purchased chips which 
have varying quantities of dirt; and the best method of re- 
moving this dirt and small metal particles. 


Reception, Banquet, and Dance 


On Saturday evening the International Meeting of the 
Pulp and Paper Industry ended with a reception honoring the 
officers of the three participating organizations. 

H. A. “Gob” Des Marais, Pennsylvania Salt Mfg. Co., 
acted as Master of Ceremonies at the banquet which was 
held in the Crystal Ballroom of the Empress Hotel. Mr. 
Des Marais introduced President Geohegan, who brought 
greetings from National TAPPI. Charles Ackley, former 
president of the American Pulp and Paper Mills Superin- 
tendents Assn., brought greetings from the national office of 
this association, and Doug Jones greeted the yuests on behalf 
of the Technical Section of the Canadian Pulp and Paper 
Assn. and congratulated the officers of the three associations 
on the excellent program. Mr. Jones said that it was planned 
to have the national summer meeting of this organization in 
Victoria in June, 1955. 

JOHN CorNELLS Co.—Publisher, 
Paper Mill News 


Ohio 
One hundred and forty-nine members and guests attended 
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the Oct. 14, 1952, meeting at the Manchester Hotel in Middle- 
town, Ohio. . : 


J. A. Van Den Akker of The Institute of Paper Chemistry, 
Appleton, Wis., gave an excellent talk on a very difficult } 


subject, ‘‘Measurement of Color.” — 


The speaker began his discussion with the questions, 


measuring device compete?” 


modifies the light on reflection. 


reflectance of the paper under observation. 


acteristic of the paper specimen which enters into one’s judg- 
ment of the “color” of the paper is the spectral reflectance \ 
curve (i.e., the ‘‘color curve” determined instrumentally with | 
a geometry of illuminating and “viewing” similar to that of the « 


actual viewing by the observer). 


The method for obtaining the C.1.E. tristimulus values and | 
trichromatic coefficients and the advantages of using af’ 


“standard observer” 


5 
“What is color measurement?” and “With what does a color | 
The intangibility of color |i 
(with respect to measurement) was dispelled with a brief» 
review of how, over the years, men have developed means for | 
quantitatively expressing light stimulus through the use of) 
additive primaries. The quality of light entering the eye « 
(on viewing paper) depends upon the nature of the illuminat- , 
ing light and upon the way in which the paper spectrally \ 
This was shown graphically j 
to involve the product of the curves representing the relative « 
‘spectral energy distribution of the illuminant and the spectral ) 
The color per-}' 
ceived by the observer on viewing the light stimulus depends | 
in a complicated manner on personal factors, immediate past |i 
history, and the quality of the light stimulus from the objects |: 
surrounding the paper specimen. But the important char-) 


were reviewed. This discussion in-./ 
cluded a description of the chromaticity diagram which, with |) 


4 


L 


j 


the luminosity axis, forms the color solid. 


length, excitation purity, and luminous reflectance. 


A color measuring instrument must be at least as meaning- i 
fully sensitive as the color vision of an experienced color’ 
The nature of the conditions prevailing in the «@ 


matcher. 
matching of the color of paper is such that color matchings 


can be done with considerably greater sensitivity for paper 


This is primarily be-» 
(1) ti 


than for nearly all other materials. 
cause of the last three of the following five conditions: 
A good level of illumination is possible. 


commonly employed in the old visual colorimeters). 


(4) The viewed area is usually large (another factor making ¢ 
for good discrimination). (5) Most papers have flat, texture-: 


less surfaces. One must face the fact that the trained, normal) 


eye is very sensitive and hard to beat. 


chromaticity diagram to illustrate the order of magnitude of) 
the accuracies needed by spectrophotometers, reflection! 
meters, and colorimeters for reliable measurement of color) 
and color difference. 


these two illustrative cases the differences between the colors} 
may be described as, respectively, only a difference in lumi-j 
nhosity (corresponding to “parallel” curves) and a Bree 


in chromaticity and luminosity (corresponding to nonparallel! | 


curves). 
latter type of difference is more readily detected. 
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It was also shown 
how numerical expression could be given to hue, saturation, 1 | 
and luminosity through use of the quantities, dominant wave- »| 


(2) Both eyes are (§ 
employed in the viewing (binocular vision results in much}) 
greater sensitivity than monocular, the latter having been1) 
(3) Inf 
the color matching of paper, the two fields under observation 1) 
are separated by a very fine line (fineness of the line of)! 
separation of two fields has an important direct bearing on1) 
the ability of an observer to distinguish closely similar colors). )) 


Typical sensitivities) 
were expressed numerically for different portions of the C.I.E.))) 


It was shown that the accuracy re-*| 
quired in color curves depends upon whether the curves are\| 
“parallel” (in the sense that the one curve is a factor multi-|} 
plied into the other curve) or nonparallel. In the latter case, 
where the average diffierence between the curves may appear) | 
to be small, one may paradoxically be confronted with the| | 
most stringent demand for high instrumental accuracy. Inj} 


Since the normal eye is much more sensitive tol 
changes in chromaticity than to changes in luminosity, the) 


| 
| 
| 
| 
} 


| 


i 
| 


/ 


a 
pee 


For the purposes of the discussion, color measuring instru- 


_ ments were classified as (1) spectrophotometers and abridged 


spectrophotometers, and (2) three-filter colorimeters. The 
several sources of error of instruments of the first category 
were briefly discussed. This was also done for three-filter 
colorimeters, after stating the requirements of the spectral re- 


J. A. Van den Akker, The Institute of Paper Chemistry; 
and C. E. Brandon and k. P. Geohegan, Howard Paper 
Mills, Inc. 


sponse of such instruments for each filter. Instruments in 
the second category are not of general value in the laboratory, 
but are claimed to be useful in the rapid determination of 
tristimulus values and, therefore, of value in the control of 
industrial products. Two of the claims usually made for 
such instruments, viz., that (1) they are more sensitive than 
the eye, and (2) they will reliably measure color differences 
when the differences are small, were criticized. Speaking 
from experience in the testing of such claims, it was pointed 
out that the first claim is often invalidated by failure of the 
second claim; color matches in the paper industry are often 
metameric and, in consequence, three-filter instruments will 
often yield incorrect data on the direction and magnitude of 
differences on the C.I.E. chromaticity diagram. At best a 
three-filter instrument is “color blind,” and the spectral 
responses of existing instruments corresponding to the three 
filters deviate sufficiently from the proper values to result in 
false data on color matching. For example, a really good 
match (to the eye) may be erroneously pronounced by a 
colorimeter as an unsatisfactory match; or, equally dangerous 
an instrumental match may be unsatisfactory to the average 
normal eye. Literature references covering this discussion 
were presented. 

In discussing the question, ‘““What kind of color instru- 
ments do we really want?” the speaker said that spectro- 
photometers (or suitable abridged spectrophotometers) are 
required in research and development laboratories; however, 
there is a real need for reliable, yet relatively inexpensive, 
colorimeters (probably four-filter instruments) for the control 
of color in the mills. 

G. B. Greaa, Recording Secretary 
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Lake Erie 


__The Lake Erie Section held its October meeting at the 
Hotel Carter. The subject for the evening was “What 
Printing Process for What Job.’ Richard F. Koppe, Art 
Director of Packaging, Procter & Gamble, Cincinnati, 
covered the subject from the artist’s point of view and dis- 
cussed the value of one type of process in comparison to the 
other. Mr. Koppe discussed color association and how 
different colors are associated with different materials. He 
pointed out how this had to be kept in mind while at the same 
time various colors are worked in to associate the product 
with heavy duty or dainty purposes. As for the character- 
istic of the packages, it is necessary to consider the material 
being packaged in the carton and the trade channels that the 
package will follow. The value of a product and the amount 
that can be spent in packaging dictate whether it shall be a 
fancy package or one which will stand hard use. He pointed 
out that of the three processes, letterpress, offset, or gravure, 
all can be used for a given job. Good quality letterpress 
printing can match a lithograph job. Usually, it is economic 
factors of the processor which determine which process he 
uses. Often companies will be purchasing cartons which are 
printed by different processes for the same product. These 
cartons have to. be within the commercial tolerances so that 
they can be displayed side by side. In some instances, it is 
difficult or impossible to distinguish one type of printing from 
the other. 

Charles F. King, Technical Director, U. 8. Printing & 
Lithograph Co., covered the subject from the technical side. 
He discussed various aspects of the letterpress, offset, and 
gravure processes. Following the talks, an interesting dis- 
cussion period was held. 


What Printing Process for What Job 
Charles F.. King 


Ir 17 were possible to do, I would like to be able to put 
a chart up before you and say, “All you have to do is refer to 
the chart and you can tell which is the best way to print any 
job.” Unfortunately, or perhaps it should be fortunately, 
it is not possible to make such a chart, and even if it were 
possible, I am afraid it would become obsolete before it could 
be widely distributed. A good example of this may be seen 
in the progress made in the printing of “daylight fluorescent’ 
inks. Only a short time ago it was a generally accepted fact 
that the only method which could be used in printing these 
inks was by silk screen, but before long, successful attempts 
were made to dust these pigments on letterpress sized and even 
lithographic sized prints ina bronzer. The pigments were 
further improved and gravure fluorescent inks were made 
available. During the past month I was handed some very 
excellent samples of single impressions of letterpress fluo- 
rescent printing which were run on a commercial job. As 
yet, I was informed, it is not ready for use on lithographic 
presses. 

Perhaps the printing of daylight fluorescent inks could be 
classed as a novelty and might not be thought of as having 
much influence on the printing industry in general, but it 
does illustrate the rapidity in which changes take place. 
Today a particular job cannot be printed by one or another of 
the processes, and tomorrow someone is doing it by that 
process. Up to this minute, as far as I know, a few rather 
positive statements can be made. (The picture may have 
changed since I left home. If so, forgive me.) The best 
methods for printing special materials such as metal foils and 
plastic films are gravure and aniline where highly volatile 
inks can be employed. Silk screen can be, and has been 
used for the same reason. Thus it is the type of ink rather 
than the method of applying it which in some instances 


Cuaruts F. Ktna, Technical Director, U. 8. Printing and Lithograph Co, 
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determines which method can or should be used. This is 
also true in some instances in printing on paper or board. 
For example, gravure can print a beautiful impression of gold 
ink, which carries with it a certain degree of protection against 
tarnishing and rubbing. Letterpress, too, will lay a beautiful 
film of gold ink, but it usually will scuff easily and tarnish 
rapidly. Also it is usually necessary to run even a rotary 
press a little slower when printing gold ink than when stand- 
ard colors are being run. As for offset lithography, it cannot 
run gold ink. ; 

Many attempts have been made to make such an ink for 
lithography, but as yet two factors have thus far made it 
impossible. (I say thus far, because by the time I get back 
to my desk, there may be announcements that gold ink for 
offset is now available.) These two factors are: (1) the 
density and size of the particles of gold bronze, which prevent 
their transferring through the inking system to the plate and 
from the plate to the blanket and thence to the paper. Per- 
haps if a heavy enough vehicle could be used to carry the 
bronze and still permit leafing, this difficulty could be over- 
come. (2) The chemical nature of the process presents 
perhaps a greater problem. Of course, as you well know, the 
bronze powder used in gold ink is brass, and the acids found 
in the water fountain system cause the brass to tarnish. Also, 
each particle of gold is covered with a film of grease, which 
causes the plate to take ink in the portions on which it is not 
supposed to do. Incidentally, it is this problem of particle 
size which has also kept the fluorescent inks out of the offset 
field up to this time. 

There are also other peculiarities of either materials or the 
process itself which make necessary the use of one particular 
process or the other. For example, it is possible to spot 
lacquer on a gravure press whereas it is not possible in normal 
offset and letterpress operation. Likewise, it is possible to 
make changes in parts of a form at any point during a letter- 
press run, but such changes may be impossible in either grav- 
ure or lithography. Perforating, scoring, or numbering are 
printing operations which may positively limit a job to letter- 
press. 

Thus far I have limited this discussion to more or less 
special operations and have pointed out that these may be 
the determining reasons for a job being printed by one 
method or another. Eliminating the specialties for which 
one process may be better suited than another, there is only 
one other factor to be considered in determining by which 


method a job should be printed, and that is cost. On this 
subject very few general statements can be made. Perhaps 
the most general can be made concerning gravure. I believe 


that it is generally recognized to be the cheapest method of all, 
but the high cost of preparing cylinders for a job necessitates 
a run long enough to absorb this cost. The presses are most 
simple, and make-ready practically nonexistent. In the case 
of printing publications where sheet size is always the same, 
standard size cylinders further help in holding down costs. 
When you consider that the latest figures published in 
the trade journals indicate that according to the sales of 
equipment the gravure industry is expanding more rapidly 
than either letterpress or lithography (and in the order 
named, believe it or not) it indicates that more and more 
work is going gravure. This appears to be long-run work in 
all classifications. 

The comparisons between offset. lithography and _letter- 
press printing are not as easily made. Often in the particular 
plant in which I am located the deciding factor is pressroom 
activity, or how soon the job must be delivered. Time and 
again the costs are almost identical. This, however, is not 
true with all types of work or all types of equipment. Actu- 
ally, there are four factors which most greatly affect the cost 
and account for the differences between printing either by 
offset or letterpress. These are; the cost of the printing form, 
make-ready cost, comparative speed of presses, and the 
paper. What I mean by the cost of the form is rather diffi- 
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~ cult to dernbe when all of the different classes of printing 


are taken into consideration. An example from the label 
or carton business would illustrate one class of job. Where a 
number of the same items are up on the same sheet, the cost 
of the electros necessary to fill the sheet can be far in excess 


of the cost of the lithographic plates required. However, 
there are conditions under which this is not true, or due to the » 
length of the run, the cost only shows as a very small per- » 


centage of the unit cost of the job. 


At the other extreme, there are many jobs which are mostly | 
composed of type matter, and with this locked up on a flat | 
bed press, the job can be run off before an offset plate can be » 
Between these two extremes there are all manner of ' 
jobs, each one of which must be calculated individually. i 
Generally speaking the number of illustrations found in the » 


made. 


form determines to a large extent which method is cheaper. 


Closely tied in with the cost of the form, is the cost of make- ; 
ready. Some people are under the impression that there is no 


make-ready involved in offset lithography. This is not true. 


Strictly speaking there is no make-ready in the sense that a |, 


letterpress plate must be built up in the solid areas, and 


dropped back in the highlights, in order to make it print _ 
correctly. However, if this was all that there is to letter- H 
press make-ready, plates with pre-make-ready built into them 
would completely eliminate letterpress make-ready. How- » 
ever, most of us know that this is not the case and much more | 


is involved in getting a job running. Offset make-ready is 
fast. It may run from a matter of minutes to a few hours, 
depending on the size of the press, number of colors, and a 
number of other factors. 
compete with offset in this department. Nevertheless, the 
cost is higher than gravure. 

The comparative speed of pressures is another factor which 
governs by which process a job should be printed. If web-fed 


rotary letterpress is compared against offset and gravure, | 
offset lithography runs a poor third, and only the cost of the | 
With sheet- — 


form and the make-ready time are in its favor. 
fed rotary equipment the differences in speed are not very 


ereat, but when offset is compared against flat-bed letterpress, © 


one wonders why there are any flat-bed presses left in the 
country. 


This brings me to the fourth factor which determines how a 4 
job should be run, and this is the one in which you are the | 
Most of my experience in the gravure in- 


most interested. 
dustry had to do with the making of gravure inks. In 


fact a goodly portion of my experience in the graphic arts | 
industry has been connected with the ink end of the business, 7 
It is 


and oh, how I have longed to be a paper chemist. 
always up to the ink chemist to find the means to cover up 
the paper chemist’s brainstorms and mistakes. 


fed through a gravure press, but between letterpress and 
offset, some peculiar conditions exist. 
As far as the actual cost of the stock is concerned, sheet 


for sheet, there is little difference between the same grades of | 


stock for each process. If there is any edge it favors the 
letterpress printer, especially in the case of board stock, and 
some grades of coated paper. But, you may say, ‘Offset 
always has the edge since it can print on rough papers.” 
That is true, but this ability has hurt lithography just as 
much as it has helped it. This is especially true in black and 
white printing where the snap found in a letterpress print on 
coated paper is frequently compared against an offset print on 
offset stock. Due to the optical properties of the surface of the 
sheet it is impossible to produce the snap or density range 
possible on a coated sheet. The letterpress printer drops to a 
coarser screen and sacrifices detail to maintain this snap when 


called upon to print on rough stock. The offset printer |] 


sticks to 133 line screen or finer and then wonders why his 


prints are flat, gray, or washed out. There are also such || 
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Only when the cost of make-ready — 
can be absorbed in the length of the run, can letterpress | 


ma Hs wa 


From what ||) 
I have seen, the ink chemist has found means of printing by | 
gravure on just about anything which can be rolled up and | 


factors as bleeds, catch room, running images head-to-head 
which affect layout and permit a smaller sheet to be run 
cheaper by one process than by another as far as the cost of 
the paper 1s concerned. Therefore, it is impossible to say 
that either process has much of an edge over the other when 
comparing paper cost. 

Up to this point I have made no attempt to compare the 
quality of the printing produced by each process. Rather 
than become embroiled in any argument at some later date, 
I might just dismiss the question with the simple statement 
that each process can turn out jobs of equal quality. I 
should then say if, and a great big portion of that “if” has to 
do with paper. If, for example, it were possible for a board 
mill to hold its caliper within less than 0.001 variation and 
its surface as smooth as it is when the felts on the machine 
have just been renewed, it would be possible to print halftones 
or vignettes on bleached manila board equally well by either 
process. As it is, offset vignettes are much better and much 
more uniform. A mere matter of a thousandth or so has 
little effect on the print from a rubber blanket, but in letter- 
press you are either punching the sheet or breaking up the 
print with that much variation. 

Just the opposite can be said for another property of stock. 
Although the ability of the surface of a sheet to remove ink 
from the printing form is important in both letterpress and 
offset printing, slight variations are less likely to present the 
problem of color variation in relief printing than they do in 
offset lithography. The mechanics of ink transfer in printing 
from a metal form is entirely different from that involved in 
printing from a rubber blanket. Also a much larger volume 
of ink must be carried in order to make up both for the 
irregularities in the surface of the paper and in the metal 
printing element itself when letterpress is employed. In 
offset where only limited pressure is employed and only a 
thin volume of ink carried, slight variations in the surface 
can account for great variations in shade. In fact when the 
same stock is run on a letterpress press these variations in shade 
do not show up. 

There has been much printed concerning the need for 
dimensional stability of stocks to be used in lithography, and 
the reasons why curling tendencies are so much more im- 
portant in this phase of the industry, but little has been said 
concerning other properties such as those mentioned 
above. Paper problems are constant headaches to users of all 
three processes, but many of these problems never get back 
to the mill either because the printers for the most part do 
not have the technical staff to actually determine that paper 
is the basis of the problem, or through the skill of the technical 
man in the ink laboratory the problem was solved, at least for 
the time being. ; 

It is a peculiar situation that exists in the relationship 
between the printer and the mill. Even when stock is 
purchased directly from the mill, the printer has little or no 
contact with the technical staff. Instead the mill sends its 
sales trainees to spend time in printing plants and the printer 
in turn sends his sales trainees to the mill, but seldom do the 
production and technical men from both organizations have 
the opportunities to study the problems first hand. 


The December meeting of the Lake Erie Section was held 
on December 12. This meeting was a Christmas party 
in which the wives were invited and was held at the Hotel 


Carter. 
L. E. Route, Secretary 


Chicago 


At its October 22 meeting fifty members of the Chicago 
Section heard A. Newell Rumpf, Vice-President of the Harris 
Trust and Savings Bank, Chicago, discuss some of the eco- 
nomic aspects of the paperboard, paper, and pulp industry. 

Mr. Rumpf recalled that in a similar talk before the same 
group about a year ago, a note of pessimism was given. This 
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was because the relation of 
production to basic demand in- 
dicated that output was ahead 
of actual usage. Orders re- 
ceived were less than produc- 
tive capacity. Onashort-term 
basis, while it appeared that 
over-all production was on a 
pretty firm level, nevertheless, 
over a longer term it was felt 
that a period of digestion was 
in order. Now, however, on 
Oct. 20, 1952, the latest figures 
indicate that total production 
is 88.6% of rated capacity. 
This compares with 99.5% for 
the corresponding week of 1951. 
A. Newell Rumpf address- For paperboard the most 
ing Chicago TAPPI recent figure stands at 94.0% 
compared with 90.0% in 

the same week last year, 

The reasons for the low activity of the past year are largely 
known, explained Mr. Rumpf. At the beginning of Korea, 
a rush of buying of a hoarding nature was instituted. When 
it became apparent that paper was not in short supply, and 
when inventories generally were pyramided at the manufac- 
turing and distributing level, a wave of cancellations and re- 
trenchment took place. The first to feel the change were the 
paperboard producers. Next to feel the reduction in demand 
were the tissue mills, indicating that in spite of high national 
income, the pipe lines all along the line were filled. 

Now it appears that recent excess inventories in the hands 
of users have been liquidated and that a renewal of the basic 
strong demand for board and paper products will result. 
After a slow first half, he expects total board and paper pro- 
duction in 1952 to be somewhat between 24.5-25.0 million 
tons which would compare with 26 million in 1951 and 24.4 
million in 1950. ; 

The recent decline in Canadian and Scandinavian pulp 
prices was to be expected. However, the truth of the matter 
is that these prices were on the high side a year ago as a re- 
flection of the abnormally strong pulp demand. For ex- 
ample, Scandinavian bleached sulphite pulp was at $250-$300 a 
ton in early 1951 and Canadian pulp was $155-$160 a ton as 
compared to $145 for domestic pulp. Now both of these pulps 
have come down to meet the more realistic (and consistent) 
domestic price. 

Mr. Rumpf indicated that there are three factors which 
give concern to the banker when viewing the industry’s 
future, namely taxes, cost of replacement of machinery, and 
expansion. 

The impact of Federal income taxes on the industry acquired - 
terrific force in 1951. At their peak during World War II, 
they amounted to 9.1% of sales, 11.6% of net worth, and 8.38% 
of total assets. In 1951 they were 13.1% of sales, 21.6% of 
net worth, and 14.4% of total assets. When income taxes 
and profit taxes take over 21% of net worth against 5.9% 
for dividends and when these taxes take more dollars out of the 
industry than was paid in wages, it would appear that the 
industry is being bled white and it is time to check government 
expenditures. 

With high cost of new equipment to increase productivity, 
normal depreciation standards are insufficient and must be 
met out of new capital. This high cost restricts new entrants 
to the field. Planned new capacity through 1955 is 2,304,000 
tons over December, 1951. Of this—1,033,000 tons is paper 
and the balance, board. This represents a 12 and 15% in- 
crease, respectively, over 1950 to a total of 27,750,000 tons. 
Some of this may be canceled or delayed, Mr. Rumpf stated, 
but one is prone to wonder if it can all be put to profitable 
use. 
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REPORTS AND DISCUSSIONS 


Papermaking (Cylinder) 


The meeting convened at 9:30 a.m. Wednesday morning, 
Feb. 20, 1952, James J. Harrison, Michigan Carton Co., of 
Battle Creek, Mich., presiding. 

CuarrMan: I think we might as well get started. 

It was not my intention to run this meeting. Glenn Ren- 
ninger, of Container Corp., was supposed to show up this 
morning, but I had a phone call from Philadelphia last night, 
which I did not receive, and I think he probably called to 
tell me he could not be here today. 

I think first of all we should explain what it is we are trying 
to do, but before that we have a few apologies to make. We 
did not get our announcement in Tappi early enough. It 
was supposed to have been put in the November issue, and it 
was not put in due to my neglect, and so some of you have 
questionnaires and some of you do not. 

What we had in mind for this particular meeting was to 
try to get the people who were engaged in making paper into a 
meeting in order to have some discussion of their common 
problems, and then to break this committee down, if possible, 
into working committees. 

Those who are interested in stock preparation will meet 
tomorrow. Joe Loomer is going to conduct the meeting as a 
round-table discussion. 

There is one thing we are not basically sure of here, namely, 
how much approval or disapproval there is in this group for 
excluding the suppliers from these meetings. I have had 
comments both ways. Most comments have come from one 
or two suppliers who said they thought they should be here. 
Others said the mill men only should get together about once a 
year and discuss their problems. ‘They can cuss us up one 
side and down the other, and we’ll find out what they don’t 
like anyhow.” They thought it was a good thing they had 
been excluded. 

After the meeting is over I’d be glad to have you tell us, 
if you don’t care to say now, whether you think it is a good 
idea to have this type of meeting or not. We are in a small 
room this year. The reason for that is that last year we met 
in the East or West Ballroom. Unfortunately, it seemed there 
that you were looking away out in space, and nobody would 
say a word. Aside from the papers presented, I don’t think 
there was any discussion at all, and that does not make for a 
successful meeting. 

We thought we should discuss the general subject of prob- 
lems in operating and pressing on cylinder machines, which 
is a good subject as I think all of you will agree. We sent 
out questionnaires, the prime purpose being for the benefit of 
some of you who may not get out in the machine room too 
often, to help you to get reacquainted with the problems so 
you could discuss them at this meeting. 

I don’t know what problems you would like to take up 
first on the wet-end operation, but as far as I am concerned, 
one of the phases we find most difficult is in the approach flow 
system—how to level it out. 

Granted there are 50,000 varieties and ways of doing it, 
I would like to have somebody start telling us what you would 
like to talk about this morning. This is going to be a meeting 
purely for discussion purposes. There are no papers, and I 
am not going to stand up and talk to you all morning, that’s 
for sure. 

Member: I am interested in discussing vat temperatures. 
We run our cylinder machines from 110 up to 130° at times. 
We don’t know whether the change in viscosity from 110 to 
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130° actually helps drainage, and we do not know whether it\ 
hurts our formation. if 

We have observed some results of increased drainage oni 
heavy weight board such as 65-point mounting board. We 
recently raised the temperatures up slightly over 130 and in-1 
creased our speed 10 or 15 f.p.m., over what we normally) 
could make. Iam interested in finding out what vat tempera-| 4 
tures others are using. i 

Memper: Do you run new top-grade premium boards ati 
all? 

MempBer: Machine-coated boards. 

Memper: I should have qualified that. On our eal 
on white liner boards, we keep the temperatures down, de- 
pending on the sizing in them, to 110 or 115°, so when iti 
reaches the machine, it is below 100° in the liner vats. I am) 
speaking primarily about the fillers. 

Memper: The filler is, of course, a different picture. As) 
far as the top liner vats are concerned, and regardless of! 
sizing, you generally sacrifice formation as you increase the) 
temperature. 

On that basis I know that one rule of thumb is this, if you 
are running chip boards, for example, then you run the vats 
as hot as you can in order to get increased drainage. You 
cannot do that for top-grade boards, because you start to sacri-i 
fice formation, unless you have other means of accomplishing) 
it. 


Memeser: We have tried running our vats at variousi’ 
temperatures. On our top liners we have tried from 70\} 
up to about 110°. Because of the problem of stock prepara i 
tion, we have dropped our top liners on white boards andi: 
higher grades back to around 85°. 

MempBer: How about your filler? 

Memser: On our filler we carry about 110° in the vats.s 
Our filler grades run pretty heavily to news. It does not) 
seem to affect the formation one way or another on short) 
fibered stock. Actually, I think that if we had more steam,,/ 
we would use it. But that seems to be where our steams) 
consumption equals the boiler output. 

Member: We went to hot water on our machines on thei) 
basis that we would get better drainage through the felt if wea! 
weren't bothered about the drainage through the cylinder.) 
We obtained more efficient operation through the felt andi? 
press section. 

We have gone up as high as 150° on tube sheets made frome} 
corrugated boxes. With the temperature that high, we found 
we were having a hard time keeping the filler up. We hadi| 
difficulty hydrating the fibers and beating the fibers at that! 
high temperature. We had to drop our temperature back} 
down. 

Moemper: We are running our fillers 110 to 120°, with thei] 
liners probably around 100. We find we are getting much 
better drainage on fillers. | 

We used to run a low temperature in the Winter months. 
We are getting better drainage on fillers by getting our tem- 
peratures up to 110 and 115°. Iam not sure about liners. 
We probably run too hot sometimes, and probably get into | 
trouble because of it. a1 

Memper: Do you find it makes any difference on forming 
your sheet when you get the stock too hot? 

Memper: Yes. 

Memper: The reason I asked is because it seems to me II 
have heard the newsprint operators say that there is diffi- 
culty on a newsprint sheet when it is pretty hot. 

MrmBer: We have a lot of fines in there, 
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At Soa Would that be similar to what we use in the 
a MEMBER: May I ask the first gentleman a question? 
“You mentioned the fact that your high temperature was con- 
fined to your filler. If you are running a top-grade board, 
would you run a hot filler on a cold top liner? 

Member: Yes. 

Memper: Have yourun into any trouble on that? 

Memper: No. 

: MEMBER: When youare doing that, your running freenesses 
in the vats are going to change. In other words, you are 
increasing the running freeness of your filler stock and your 
top liner is colder. You may possibly be slowing up the stock 
from the running point of view and might possibly cause 
some problems such as separation, ete. ‘ 

Memper: We have four suction rolls on one machine, 
three on the other. That suction of the Beloit rolls is pulling 
from the top of the sheet down through the filler and out 
through the bottom. Maybe that isa compensating factor. 

Memper: That is right. 

MEMBER: I wouldn’t say they never had a blow. I 
think that when we do it, it is more a problem of not refining 
the stocks correctly. 

Member: The question of vat temperatures certainly 
cannot be separated from freeness, because we are talking 
about a freeness effect. The question we have been tossing 
back and forth among ourselves in operating at various tem- 
peratures is whether or not there is any effect other than the 
effect on freeness. 

Of course, when you are talking fillers, you are talking of 
slow stock, and slow enough so that you can get formation— 
it forms well—and if you increase your temperature, you 
increase your freeness, you increase the drainage, and you 
ean do a better jot. 

On top liner, if you are running a longer stock and try to 
run it hot, is it not possible that the failure to form is purely 
a matter of freeness, whereas if you tried to shorten that 
fiber or beat the fiber and tried to get it slow enough to form 
well, then the fibers may have some characteristics, such as 
poor bender, or other effects of short fiber. Consequently, 
we have been unable to distinguish the effect of temperature as 
such from freeness as such. We are absolutely unconvinced 
that the temperature has a thing to do with it, except as it af- 
fects running freeness. 

Member: You can reduce your viscosity which reduces 
your freeness. 

Memeer: Isit all viscosity effect? 

Memper: I don’t know. 

Memeer: It isalla drainage effect, you might say. 

Mempenr: If we could be sure it was all a drainage effect 
and that there wasn’t any of this gelatinous surface on the 

fiber that has been talked about a great deal in the research 
groups, we would be freer in our approach to it. 

There has been talk about hot fibers being brash and dry as 
compared to a somewhat gelatinous surface and greater fiber 
adhesion at cold temperatures, but the research people have 

not agreed to that. 
~ Memper: I don’t know whether they could agree on that. 
‘Do you actually ruin your hydration when you heat it? If 
-you could hydrate first and heat after, that might help. 

Memper: That has been our experience. We cannot run 

top liners at high temperatures at all. In fact, we are down 
to 70° most of the time. On the fillers, yes. We get it up to 
100 or 110°. What we lose is not from the formation stand- 
point. I think the mill is constituted to take care of it, and 

‘adjustments are made in stock treatment for the false freeness 
effect, if you like to callit that. But we definitely lose bender. 
We are in trouble right off the reel. The sheet starts to erack 
as soon as we have a high temperature in the top liner. 

Memper: Is your effect caused by the fact that when you 
try to run your top liner hot, you must shorten it, and it is the 
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shortness which causes your decreased bender, rather than the 
temperature. 

Memper: I wouldn’t be surprised. I think that may have 
something to do with it. We have never delved into that 
particular problem to see if that really was it. I don’t think 
there is any doubt about it, myself. If you hold your given 
formation and raise your temperature, you have to do some- 
thing to your stock treatment. 


Member: When you heat the stock, you certainly change 
the freeness. But I think that may be wrong, If you run 
the same freeness and have enough water, [ think the big 
trouble in most cases is that you have no suction. You get 
a free stock, but you don’t have fan pumps to carry the stock. 
You shorten the stock up with easier drainage. 


It has no more water; that is what it comes back to. 
Everybody is worried about the stock. I will bet that there 
are not five mills where you can have free stock and run it at 
any speed, and still get any suction on the mold. Generally 
you don’t do it. More and more people are coming to air 
suction in the cylinders. 

Memper: Formation and freeness are two things that 
bother me quite a bit. When we started our new machine, 
we had formation trouble. It still is not perfect but is 
considerably better than it was 2 years ago. I have checked 
the freeness at various points in the system out of curiosity. 
The stock with the fan pump water going to the vat shows 
absolutely no relation to formation in our machine. We 
went all over the lot in freeness. We would have a certain 
freeness in the beater room, and you could run three or four 
beaters with the same freeness. By the time it was diluted 
with fanpumped water, the freeness could be a hundred points 
different. As far as the operators were concerned, they 
weren’t changing a thing. The actual drainage characteristics 
were entirely different. 

Memper: The fines enter into that, of course. 

Memeper: The fines are in there. 

Memper: We have quite a different problem. A ma- 
chine may go completely bad with stock so slow that you 
can’t run it, but the freeness has not changed. 

Memser: -I am curious to know if you ran other tests 
like fiber classification or anything of that kind, along with the 
freeness tests. 

Memper: We arrived practically nowhere on _ those; 
actually we could tell very little. 

Memper: We have not been able to tie in fiber classifica- 
tion with function on the cylinder machine at all. That has 
been our experience, too. 

I am somewhat of a fanatic on the subject of drained air. 
When diluting fibers with white water, and taking stock out of 
the headbox and trying to associate freeness with what we are 
finding, the Canadian freeness tester is so greatly affected by 
the amount of entrained air that is beat into the stock, that we 
have been almost unable to get a conclusive freeness reading 
because of the buoyancies of the fibers. The rate at which 
they settle on the screen in the Canadian tester is greatly af- 
fected. You can get an entirely different reading, depending 
on the air present. 

Member: We operate two machines making the coarser 
grades of paper board. I think that one thing we have to 
bear in mind when we talk about vat temperatures is the 
grades we are trying tomake. We are limited beyond forma- 


* tion problems by sizing. 


You certainly cannot afford to have a temperature much in 
excess of 110°F. and get sufficient sizing at your vats. In our 
case we do very little sizing, and for the most part, we run 
our vats 140 to 150° on chips, news, and bending fiber. We 
get away with it nicely. 

We have no suction apparatus on either of the machines. 
We have no suction on the wet end, except flat boxes. We 
are able to send the sheet to the driers at a moisture content 
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around 42 to 44% air dry. In one case we have four primary 
presses and a secondary and third press. 

The advantage, in our case, is more production by running 
higher temperatures. We are also limited in the stock prep- 
aration end. We have to run the water temperature in the 
beaters up to around 160°. That recircles around and 
around. By the time it gets to the vats, it pulls off, and that 
is our cycle. 

As I said, we get away with it very nicely. 

Memper: That is a good deal warmer than we have ever 
had. 

Memper: You mentioned 70°. That would be in your 
beaters. What temperature would you have to maintain in 
the beaters to obtain 70° in your vats? 60°? 

Mempers: I would say so, around that. 

Memper: You don’t have any trouble beating out whites 
at those temperatures? 

Memper: Yes, we have trouble with hard whites. 

MemsBer: We prepare our whites with 70° water tempera- 
ture in the hydropulper. Our fillers which are primarily 
news, will run even on white liners as high as 140 or 150°. 
We don’t go that high where we are looking for strength prop- 
erties in the filler, but we have had very little trouble as far 
as the formation is concerned. 

One difficulty we have run into on formation particularly is, 
when we are using hard whites and someone slips us a little 
carbonate, we lose the pH, the sizing, and the clay. The 
same can happen if your vats are too hot. You do not retain 
the filler and the size. 

The other thing that I think has a bearing on this whole 
picture of temperature is the vat temperatures that you carry. 
That is, assuming your sheet averages 90° going into the drier 
section, it certainly is not as guod from a production stand- 
point as 130° if you can run it that way, because all you are 
doing is taking three or four or five driers on your machine and 
preheating the sheet to the old temperature which I think 
has something to do with why we are all looking for hotter 
sheets. 

Memper: How dry is your sheet going in? 

Memser: It would be around 56% water, and the tem- 
perature of the sheet in the driers, in our case, is as high as 
125°, 

Memper: The question of dryness going to the drier sec- 
tion is part of our subject, and perhaps it is closely related to 
it. It would be interesting to hear how he gets that dryness 
in addition to the temperature. If we are getting it by ex- 
tremely high pressures in the press section we are then, of 
course, limited somewhat as to what kind of grades we are 
forming. But. I would be interested in hearing what the 
pressures there are. 

Memeser: That is a question I am not in a position at this 
moment to answer. I don’t think anyone in our organization 
can answer it. When I got this questionnaire and started 
asking the superintendent and the other operators, they threw 
up their hands and said, ‘‘I don’t know.” We load the baby 
presses and the first and second presses with weights as far 
as we can without crushing. 

Memper: In connection with this high temperature going 
to the driers, are any of the mills using pre-driers before the 
last press? 

Memser: I only know of one machine. 


MempBer: I wonder if there are some mills using red ray . 


burners between the last two presses to elevate the tempera- 
ture and get more moisture out of the last press. 

Menger: I was at a board mill last Fall where they were 
apparently short of drier capacity. I asked them the first 
question, what is your moisture going on to the driers? 
They did not know. They hadn’t the faintest idea, and had 
no means of finding out, not even in the laboratory. It seems 
to me there is room in some board companies for a very big 
advance in knowing what they are doing. 
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Memper: I was going to ask how much of a study had been 
made. We are now at 40° in the vats. We have the first) 
suction roll put on the cylinder machine, which is no good at, 
all. Then, we do not use baby presses; we can’t. We havei 
one main press, then the two presses with plate felt that do 
not take out much water, but we have 60% moisture going \ 
into the drier. So maybe everybody is breaking their necks: 
to accomplish something when, as a matter of fact, you cannot) 
get. more water out of the sheets. Everybody seems to bes 
running 60% when you ask them. . 

Memper: The only thing that I have heard is that youl 
can press down to 45. It is possible to go somewhere between! 
45 and 50. In our particular case, if we go in at 38, we con~ 
sider it very good. We have found, on our higher speed ma 
chine, that is a little more difficult than it is on the slower 
speed machines. Apparently it is not the weight that isi 
important. It has something to do with the number o 
presses and the time it is under a press. | 

Member: There is just so much water that you have tor 
evaporate. You cannot get it out any other way. . 

Member: I am wondering why he says the suction ei 
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are no good. | 

Memper: I would say that ours are not. We are running 
the first we ever put in, and that happened 45 years A al 
The pressure has been running ever since. | 

Memper: I do think there has perhaps been some im+ 
provement in that-length of time. Of course, we all have a 
little different type of stock. There are some people who run 
very similar grades, and some are kind of out at the sides) 
In our case we run from a straight groundwood-sulphite sheet | 
down through chip. The strange thing about it is, it doex 
not seem to make too much difference going to the machine 
We get within | and 1!/.% going into the driers, regardless 0 
what we run. So apparently there are other compensating) | 
factors such as speed that take care of it. 

However, on this question of pre-driers, there are some mai 
chines on which they have been added recently. We have) 
recently decided to put in a press in the drier section, anc! 
next year I will probably be able to give you a better answe) 
on it than I can now. : 

MemBer: On a cylinder-type drying machine, the pres 
driers will take the last press section, with the assistance o | 
two or three pre-driers wherever they can work in, and yow 
can remove 5 or 10% more moisture with the last press sec’) 
tion than you can without it. That isa proved fact. 

Memser: The Canadian mills, or one of them, did nov} 
have too much success with pre-driers, not from the standpoini) 
of water removing, which you certainly get, but from th} 
standpoint of disturbance of the top liner. You get a lot a7 
plucking and that sort of thing, and it gives you a sheet afte 
the pre-driers that is radically changed from that which you! 
are attempting to make. So a word of caution is necessar-’ 
on that score. I am only passing along a thought, noi 
talking from my own experience. 

MremBer: That is very important. You have to mak}! 
sure you don’t exceed the temperature or get up to the tem 
perature of steam, or you start blowing your sheets off. An} 
other thing that you have to be careful of is the pressings) 
If you do not, you start making really a sheet of board. It yy 
quite stiff, ete. ) 

Member: That is one of the problems I have been tryini 
to solve. We have a smoothing press in the middle of out 
driers which we have never been able to use. We couldnit 
get anywhere with it. We start getting picking as soon as w3 
get any weight on it at all, although last Fall I was down Sout 
and found that they are using them on practically all thei) 
machines. They have the new special rubber nonsticking) 
rolls, and that has practically cured picking. 
Member: I might make a few remarks on tests we made u 
in Canada in attempting to determine the production efi 
ciency rate as related to drying. We received questionnairs) 
from quite a few mills—I think it was somewhere around 18-4 
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. d found that the best results were from a mill that is using 

-pre-driers. They go in as low as 54% to the driers. 

_ Tomy mind, all they are doing is, instead of running the 
stock hot in the vats, they are heating it up to reduce the 
viscosity of the water at the third press, and they are getting 

a ae a as those who are running the stock very hot. 

en too, they are not running too fas ; 

oa veaulis, g t, but they do get very 

_In regard to Anglo-Canadian, the trouble was, I think, 
that they had very few driers, and they were attempting 
to press too hard, which hurt the sheet, of course, and made 
it tinny. That was the only trouble they had as far as pre- 
driers are concerned before the last press. 

We got very peculiar results. It is hardly believable, the 
difference there is between mills. We found mills with the 
sheet going into’ the driers as high as 70%. When you 
realize that 1% difference in moisture at that point amounted 
to about 5% difference in production, if the driers are your 
bottleneck, that really means quite a lot. 

Memser: You mentioned that you have a smoothing 
press that you have not been able to use yet. 

Memser: Yes. In fact, we have two of them. 

Member: We haye two in operation now, not for the pur- 
pose of removing water, but strictly for the purpose of 
smoothing the sheet due to a lack of calendering, and the 
problem of acquiring density on some sheets. We operate 
them sweating. 

MeMBER: With steel rolls? 

MemsBer: Steel rolls. We sweat them with cold water. 
We feel it gives us quite an improvement in smoothness to 
remove any felt marks that might be there. 

Memper: That is a possibility as we have been consider- 
ing what to do about them. 

MemsBer: I don’t recall exactly what the nip pressure is, 
but on things such as patent coated board, we will run them 
bare with 40 p.s.i. It is about a 16-in. steel roll. 

Memser: That is fairly high pressure. 

Memper: We have a smoothing roll on one of our ma- 
chines. It does help the density and smoothness. It makes 
quite a difference. 

Memser: Our last press before the drier is a smoothing 
press. We don’t get sticking, but we can’t load it because 
we get crushing. Our sheet is still too wet to take a bare 
press. I thimk if we can get the moisture down, we can load 
it. 

Memser: You don’t have trouble with blowing? 

Memser: Oh, yes, blowing or crushing; it is either one or 
the other. 

Memper: You get away from the blowing, by the way, 
and lead it into the nip. We have a smoothing press before 
it goes into the driers. We work the hell out of the thing. 

We had blowing a lot until we fed it into the nip, so the air 
could escape both top and bottom. It had a straight feed 
through. Some run it direct from the press. In our case it 
‘went around the top roll and came back through. We had 
‘blowing all the time and could not work the press. Then 
we put in an idler roll. We put it over the sheet, and the air 
escaped both top and bottom, and it was all right after that. 

We are in the process of remodeling our whole wet end, so I 
am talking about past history, and I know nothing about 

what is going to happen. We have four cylinders, and we 

made up to 60 points on that. All you have to do is go 
‘slowly enough, and you can make anything. We run 32- 
point boards through the smoothing press, though. 

Memper: One other thing I have found. If you run the 
heavy caliper sheet, if you put too much pressure on the 
smoothing roll, you run into a blow. Not the light weights, 
but heavy weights. : 

Memper: Has anyone mentioned the effect of the dif- 
ferent kinds of felts on water, either water removal or forma- 
tion? It seems to me a terrific amount of change can come 
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from that. I used to be in textiles. One kind of textile 
differs as much from another kind as one kind of paper differs 
from another, It seems to me that felts are very, very vital 
to your whole problem. 

Member: Keeping them clean is important. If you get a 
press plate on and don’t keep it clean, you are going to have 
trouble. I would be interested in knowing whether people 
are cleaning their press felts at that point. There is a 
tendency, I think, for a lot of people to eliminate press 
felts. Some people have done so. It would be interesting to 
know what the experience has been. There has been a 
tendency to skip the second or third presses, or to eliminate 
them altogether. 

Memper: You mean to go into the driers wetter? 
Memper: I don’t know. 

Mrmper: Forty-five years ago we didn’t use any felts on 
our presses. They ran through bare. Then we put in a 
smoothing press and put felts on. 

MemBer: We use felts on all our presses that we use. 
On some we have felt conditioners, on others we don’t. 
Mempers: What kind of felt conditioners do you use? 
Mempser: Vickery felt conditioners with the Jordan shoes. 
We have no sticking with the big Jordan shoes. We had them 
on the other machine with the small shoes. They were not 
put in right, and the felt conditioner did not work right. 

MemBer: We had an interesting experience. We used the 
press felts and put in the cleaners. We found a marked 
improvement in water removal. I wouldn’t venture to say 
how much, but we weren’t able to weight them before. To- 
day with proper cleaning we find we can weight them. The 
limiting factor now seems to be bearings. We use the Victory 
felt conditioner. 

Member: We are using the Victory shoe—that is, the 
MacArthur tops—on the second and third press. Then the 
Melbourne on the third press. On the third press, without 
the felt conditioner, we have more tonnage off the felt than 
those we are washing. 

Memserr: You mean it is lasting longer? 

Memper: That is right. We are averaging 3500 on the 
one without the conditioner, and on the one with the condi- 
tioner we are getting 2800. 

Memper: In the middle of the week, do you have to take 
the weight off? 

Mempser: No, sir, we carry the weight right through. 
Memper: On our first press where we do not have con- 
ditioners the weight starts coming up in the early part of 
the week and by the time we are ready to shut down, it is 
practically off. 

Memsrer: How much vacuum do these people have to 
apply with the felt conditioners? What is the range of 
clearance? 

Memser: Six to nine inches. 

Memper: Ours has been less; 2 to 4 in., except on the 
Victory shoe. 

Memper: Doesn’t it follow that the more vacuum you 
use, the less felt life you should expect on that type of serv- 
ice? 

Memper: I would think so, but I don’t know. 

Memper: We have also operated a Victory felt conditioner 
on our second press, and we cannot go much below 5 or 6 
in. without experiencing a shorter felt life. We had the 
vacuum available, but I have to use a breaker on it to pull it 
down to that level. ; 

Member: We had an interesting experience on our fourth 
press felt with the Jordan-type shoe. Even with 10 in. of 
vacuum, we were unable to weight for more than about 6 days 
before the felt would fill up. Then we investigated the back- 
hang of the rolls, and by experimenting we increased the 
weighting time to about 10 days. We found the back-hang 
to be a very critical factor in how long the felt stayed clean. 
The ability of the water to drain away is most important. 
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Memper: You mean the overhang? 

Memser: The distance off center is critical in your felt 
life, as well as how long you can weight is concerned. We 
found that to be true. There is an optimum point for a felt 
life. 

Memper: There is a lot of room for improving the presses 
by getting rid of the water which is pressed out, and not 
getting it back into the sheet. That applies to all kinds of 
machines, even the fourdrinier machines. The table rolls 
if you don’t wipe the water off, throw it right back into the 
drier. 

Memper: The whole subject of overhang is a very tricky 
subject, and we could spend a great deal of time discussing 
that. 

Memper: Let me go off on a tangent here for a moment. 
In our discussion today I would like to have a few of you 
who are interested in a particular subject, get a committee 
working on it and see if we cannot investigate some of these 
things a little farther to find out what is known about them. 
We might even take one bit of it and see what we can find out 
about that, rather than to try to cover the whole subject. 

This morning in our discussion we might just wander, 
which may be a good thing to do, but the only way we can 
get anywhere toward solving our problems is to get this type 
of committee working. 

Memper: The discussion has been very interesting and we 
could probably go on all morning just doing -this, talking 
about any subject that opened up. But for the over-all 
long pull, doesn’t this committee need to begin to tabulate 
the operating problems on a cylinder board machine? Then, 
having tabulated them, to organize them in the order in which 
we think we might do something about them, and get people 
interested in those particular subjects to head subcommittees, 
so that additional investigations and additional work or field 
trials could be made on those specific subjects? 

If we can come forth now with a number of subjects we 
are interested in, and perhaps a few less answers at this time, 
so that we can get an expression of interest as to what those 
subjects are which would require detailed investigations, you 
probably would get more at the end of a period of two or 
three years, than if we merely continue general discussion. 

Member: If anyone has a subject that he would like to 
see pinpointed, please speak up now. 

Menmper: I think we might check into the design of felts 
a little more closely. I have practically changed all the 
designs of felts that I have been using. 

Memper: Of course we all have our individual problems. 
I don’t think the various manufacturers of boards who are 
here are all the same. If you start talking news, that is one 
thing. The tendency today is for stronger boards. That is 
going to change your freeness and the formation in the vats. 
Then there are the vats. One mill has four vats, another has 
eight. What kind of vats do they have—overflow vats, or 
the regular conventional vats, or one half of this and one half 
of that? How wide is the vat? All those questions enter 
into it. As has been said, with the fan pump, have you got 
variable speed on your drier pumps so that you can get more 
water? Then you have blowers on the driers, perhaps. 
Some people have higher temperature on the first drier. 
So there is a great difference in the treatment. I don’t think 
you can settle on any concrete method. 

I don’t think the new machines today are running the way 
we want them. I have a 42-in. Our problems are all dif- 
ferent, and they vary from place to place. 

Memser: You hit the nail on the head, because we all have 
different machines. Yet somewhere along the line, I feel 
that there are many problems which we all have in common, 
The basic solution for them is the same, regardless of whether 
we are talking about your machines, our machines, or some- 
body else’s. The only way we will get the solution of those 
problems is to pinpoint some of these things here. 
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Memper: I think we will find a remedy for some, but I 
don’t think we have a cure for all. 5 vA 
Memper: That is right. 


and sometimes backward. 


Memper: You never do get a machine that is actually; 
balanced. Either you can dry more than you can form or) 
you can form more than you can dry. So we are never quite 


happy. 


Mrmeper: I imagine in this group there are as many dif-! 


ferent troubles as there are types of meshes of wires. In 


general, are you using backing wires on your machines, or) 


single-face? 
Member: We are using backing. 


Memper: We have a much more open mesh than we used | 
We make press liners and\ 
chip boards exclusively. The life is satisfactory from the\ 


to use. We use a 35-mesh wire. 


standpoint that you only have one decent cloth to buy when 
you recover. 


course, it does affect your drainage. You drain very much 
more freely. I don’t know whether a 35-mesh is too open or) 
not. I am beginning to think we should go to a little finer}, 
mesh, particularly on top liner molds. 


I know what a problem it js\ 
when you start talking about buying a new vat. I know wet 
are constantly changing things, sometimes we go forward | 


There is a little more tendency to slip. It is) 
harder to keep from slipping without the backing cloth. Of) 


Memper: We are doing something similar. 
a single face. We are working toward that, a stainless steel? 
face on our filler vat. We are using about a 40-mesh where; 
we used to use a 50. So far we have had very good luck 
with the single face. | 

What mesh are some of you using on your top liner vats? | 
Memper: On one of our machines we have 60 mesh. 
Memper: You are talking about white liners? 
Memper: I meana fine versus a coarse grade. 


mesh throughout, but with a backing wire. . 
Memper: We use 14. Then on the white grade machines 


we are using a 40 in the fillers, and have played with 50 and! 


even 60. But 50 and 60, we will say, on top liners. 
Member: Weare using 40 and 14 on all grades. 
MemsBer: We have 50 on the top liners, 40 on other vats 
with a 14 backing wire on all. 

Memspr: How about the people that go to one face wire® 
Do they change the size of their winding wire? 


Memper: We are using the same winding wire except) 


stainless steel. 


Memper: I remember a few years ago we tried the single!) 
face on the no. 1, and that rough wire caused slipping. Well 
had to take it out when we set it up in the middle of the ma} 
Then we went to 4) 
That is what I am using at the/ 


chine. That is the single face, 35. 
with a 14 backing wire. 
present time. 

MemBer: On our liners we use 50. 
Memper: I still stay with the 40. 
knock it out with presses, and what not. 

coating, that is quite a factor. 


I have been able td 
But when you get 


Member: Are plain-weave basing wires generally used(| 
or has anyone tried to use a twill weave, or something of thav) 


order? 
Member: We use the plain. 
body else uses the twill or not. 


Memper: We used some of the plain-weave wire rolled td} 
It sounded good, and maybe} 


knock the knuckles off the top. 
it was good, but we couldn’t prove it. 


Member: That was on a liner? i 


MrmsBer: Top liner, white grade. 


Memser: How about wire marking? Did you notice é 


difference? 
MEMBER: 
but the difference was insignificant. 


Member: I have found a rolled wire to be superior fron 


the standpoint of diminishing wire breaks. 
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We are using 


MemBer: On our test liner machine we are using 30)) 


I don’t know whether any} 


We think there might have been a difference) | 
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E Member: We tried to put the wire on to reduce wire 

_ marks, but the result was not very good. 

= MrEMBER: Weren’t you running experiments last year and 

- going as high as 60? 

MrMBER: Sixty-mesh wire, yes. We have used 60, but 
we are using 50 now. 

Memser:: You dropped it? 

MempBer: Yes, we have gone down rather than up. We 
were using 60, and have gone back to 50. "Tt seems to be a 
point of argument in our organization as to what we should 
use. 

There is one thing on this subject of cylinder face on which I 
am curious to have an answer. On different sized cylinder 
molds, is there any difference in the life? Is there anybody 
running larger molds? We happen to have three sized 
cylinder molds, 36, 42, and 60. Our cylinder face life on 
the 60-molds is considerably less than anywhere else. They 
don’t let go at any particular place. We did have trouble at 
the seams, but we solved that. Now there may be difficulty 
anywhere on the face where the wire pulls apart. The larger 
ones wear out more quickly. 

Memper: The questions of the pH on the machine and 

_ other things are so closely related that the size is not the 
only thing we have to take into consideration, 

MemsBer: That is true, although essentially the same 
grades are used on the machines. If anything, the pH test is 
lower on the machine with the bigger cylinders. I wonder if 
anybody has run into that same type of problem. 

_ Memper: When you go from a 60 to a 40, do you change 
the gage of the wire? As you go to the 40, do you keep the 
same gage wire or do you have a lower gage wire? 

MeMBER: In other words, is the drainage area the same or 
.does it increase when you go down to 35? With most wires, 
as you go to the coarser mesh, the wire size seems to get 
larger. 

Memser: As far as I am concerned, you still have more 
open area, more open drainage. 

Memper: Are you sure you do? 

Memser: I have been working on that assumption, but I 
may be wrong. That never occurred to me. 

Memser: I don’t think you do. It stands to reason that 
you should have more drainage. You don’t seem to have it. 
Really, the drainage area cannot be the same. What speed 
do you run—do you run half as fast, or twice as fast? I have 
been wondering about that. 

MemsBer: We run about 300 to 450 on the 60-in. On the 
smaller diameters we run 200 or 275. So actually, mileage- 
wise, it may be somewhat similar. 

Memper: Isn’t it just simply a matter of elasticity, that 
you have more wire to stretch, so you cannot get them on 
quite as tightly? They loosen up, and the give and take is 
what wears them out. The shorter the wire, the less there is 
of that, so it is found to wear out more quickly. 

Memper: That was the way we felt. It is one of the 
things we had to find out about. 

MempBer: Weare getting 8 to 15 months ona wire. [am 
wondering whether that is high or low in comparison to the 
experience of the other people in wire life. We are using a 
60-mesh face, backed with a 14-mesh wire, phosphor bronze. 

Memper: I think that. is very good for phosphor bronze. 
I don’t know whether or not we get a year out of the phosphor 
bronze. 

MemsBer: Why doesn’t the industry talk about Monel 
rather than stainless steel on cylinder wires? With Monel you 
can get a better seam. Our experience is limited, but has 
been with Monel wire. It seems hard in the industry to get 
anybody to talk about Monel wires. There are a lot of 
rumors that you get slippage and a lot of trouble with forma- 

tion, but I don’t think that is true. 

Memper: I can’t answer that. Does anybody know 
whether Monel has been rated too highly? 
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Memser: We use Monel facing and backing: exclusively. 
We have nine molds, and we have used them 6 or 7 years, I 
think. We wouldn’t have anything else, and we have very 
good wire life. 

Mroper: It is betterinevery way. I don’t see any reason 
why it should not all be Monel, 

Member: Our experience on that particular one was this. 
We were comparing Monel to stainless. We only ran two 
cylinders covered with Monel, but the two lasted a shorter 
length of time than did the type 316 stainless which was our 
standard face wire. We discarded it on the basis of those 
two tests. Our normal life on a stainless steel cylinder mold, 
barring accidents, is about 2 years. The Monel faces were 
in, as I recall, somewhere between a year and a year and a half, 
The failures were due to fracture of the wire near the seam, 
but not the seam on a brazed joint. 

Member: Have you brazed your stainless wires? 

Memser: No, sir. 

Member: Do you use any chlorine? 

Memser: We have not used it for a long enough period to 
know whether it makes a difference or not. We are now using 
chlorine, but I can’t say how it affects the life just yet. 

Memser: We use chlorine, but I cannot tell if it affects 
the life. We use it as a slime control. 

MemBer: Stainless steel is supposed not to stand up so 
well to chlorine. 

Memser: Unless you maintain a very high residual of 
chlorine, I cannot conceive of it having any particular effect. 
In our operations it is very difficult to maintain a residual of 
chlorine. 

Memeer: It is practically impossible on filler stocks. 
Memser: Would it be digressing to ask a question as to 
whether anybody has conclusively proved that chlorine ap- 
plied at the wet end is of real benefit? 

Memper: Very definitely. 

Member: We have proved you need it. All you have to 
do is shut it off. We cannot prove its benefits, but we sure can 
prove we heed it. 

Mempnr: I would like to ask a question with relation to 
the deckling on the cylinders. What is the popular experi- 
ence with what type of deckles or are they popularly used to- 
day? What relation does that have to the wire life experi- 
ence? 

Memper: Are there any comments with respect to the 
relation that deckles have to your wire life? 

Memper: Deckles shorten the life. 

Memper: In our experience that is where the wire fails. 
right under the deckles. We are using the felting, a strapped 
deckle. We tack it on with Monel or stainless steel tacks. 
There again you probably injure the wire. They have to be 
repaired every 10 days or 2 weeks. 

Member: We use water deckles exclusively. 

Memper: There is a material that someone told me about 
that a mining company puts out the material and you do not 
have to tack it on. 

Member: You mean Scotch tape? 

Memper: Who knows about that? 

Member: They are using it successfully at the United 
States Gypsum Mill at Clark Township in New Jersey. 

Memper: Wetriedit. You can get it in various widths up 
to2or3in. It isa fairly heavy Scotch tape. As I remember 
it, we got in the neighborhood of 11/2 to 2 months’ life on that 
tape, on a 36-in. mold. We are always looking for something 
new in deckles, because we run strip sheets off the width of 
the cylinder. We may have eleven cycle sheets running up 
the machine. Our deckle widths change from order to order, 
and day to day, so we are looking for something that is easily 
put on and easily taken off. We thought that would be the 
answer, but we did not get the life on it that we anticipated. 

Memeper: We found a pretty good substance for painting 
deckles. You don’t have to change them very often. You 
put on a du Pont glue and it works out very nicely. 
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Mempen: ~ When I started in the paper game, I started on a 


- tissue cylinder machine. We have used the lacquer deckles. 


That was the popular way of putting on deckles in the 30s. 
Memper: Has anybody else been using water deckles? 
Mempur: We have been using them for 50 years. I 

always wonder why anybody uses anything else. 

Memper: That is an interesting thing to me. We have 
always used them, and all the mills I have worked in have 
used them. Why use the other type? Iam curious. What 
is the theory behind using the strapped deckles? 

Memper: We may change deckles four or five times a day. 
If we had anything but water deckles, we could not do that. 

Mempzr: If you are deckling in on a particular mold very 
far, then it makes a difference in the amount of stuff you 
are getting off. Our practice is to use a cloth deckle part 
way, and finish it with water deckles. It gives us the ad- 
justability without getting a wide open space where you are 
peeling off a lot of stock. 

Memper: We paint the edge you cover. 

Member: The reason we started to work on the deckle 
problem was the fact that we tried to get every inch we 
possibly could, due to our narrow width machine. First 
we used just cloth; then we started to solder on a copper 
strip which comes out of a cable, and that didn’t pan out too 
well. Then we hit upon this so-called glue. The only 
trouble we have had with that is that it is a paint. It is so 
thin that as it is put on the cylinder it is apt to be rather 
ragged. To prevent it, we have a little gadget to push the 
stock back onto the wire again so that it is 1/s in. from the 
deckle to the paper. That prevents that rough edge on the 
edge of the mold. If you don’t push it back, it is so rough on 
lightweight sheets, that when it gets up between the second 
press and the driers it is apt to break. 

Memper: We have not had much experience with the 

water deckle, except the type you mentioned. How far in 

do you run them when you trim them? 

MempBer: Our widest sheet that we make is 90 in. Our 

narrowest 1s 60. 

Memper: And doesn’t that affect it? 

Mempsr: We have overflow vats which probably make a 

big difference. 

Memper: We don’t deckle in on our machine. We run 
a constant deckle, except when we take care of a felt or get a 
bad edge on a felt, and have to deckle in temporarily. Our 
theory, right or wrong, is that we cannot run a narrow deckle 
or we ruin our press rolls or calender stacks. 

Memper: Our water deckle is a pipe that runs across the 
machine with a slot in it. It has a plunger which moves in 
and out. The machine tender varies the slot length merely 
by pushing this plunger in and out. 

Memper: How do you clean your bottom felt? That to 
me has always been an interesting problem. What is the 
consensus of opinion on high pressure showers for cleaning 
felts and cylinder wires? 

Member: We use high pressure, about 125 lb. on the 
bottom felt. We also have high pressure in the Scoffield 
that we use on the bottom with around 500 lb. of pressure, 
occasionally. 

Memeer: What is the distance from the tip of the jet to 
the felt? 

Memeber: About 3 in. With us, keeping the felts clean 
is a major problem. We have no top felt. We have a plain 
extractor and a section extractor. To get the sheet through 
the first press, you must raise the press when you run it. It 
isn’t driven. So you have to pick it up a little to get the 
sheet through. 

We make some lightweight chips, and unless you can keep 
it clean, there is trouble. 

I don’t think it has anything to do with shortening the life 
of the felt at all. We ran before with very low pressures, 
and the felt does wear out just from travel. I am prejudiced 
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against the felt. The felt is only there to carry the sheet 
across the machine, and the day you slow down 10 or just | 
1 ft., cut if off, it’s done. ey 

Memper: I think that is the consensus of opinion. This 
idea of getting a long felt life isn’t the answer to the best { 
production. | : 

Memper: What is'the design of the Scoffield? 

Memper: It is the regular nozzle that the Chain Belt | 
Co. puts out. 

Memper: Does anybody use the Broughton high-pressure » 
showers by themselves? 

Member: We have a Broughton felt shower with a fan 1 
spray operating at about 85 Ib. pressure, followed by a whip- - 
per, then the deluge shower. 

Memper: You have to have the deluge shower with it. 

Memper: The Broughton is a moving shower. 

Memper: We have the same type. I am using 110 to 120 / 
lb. pressure on the Broughton, ahead of the whipper, followed |) 
by a recycling shower, a deluge shower. Incidentally, we are & 
operating one of these local water systems. On our no. 1 | 
machine we use the OCO clarified water for cleaning our 1 
felts. We had considerable difficulty with the Broughton 5 
design that we had installed. There is a projecting nozzle ¢ 
which does not fit into the shower base. It projected half 
or three quarters of an inch. We got a deposition of dis- - 
solved solids in the nozzles, and after 2 or 3 days’ operation, , 
they were doing little or no cleaning. | 

We have gone to the Walsh type, and it works splendidly, | 
the same shower pressures putting 18 or 20 g.p.m. of water a) 
per shower on a spray surface of 96 in. | 

Memser: How many gallons did you say? | 

Memsber: I have a water meter on one of them which runs ¢ 
between 18 and 19 g.p.m. The pressure is 110. That is for 1 
the shower. It is 96 in. of sprayed surface. I think they 
are on 4-in. centers. 

Memper: We are supposed to run 2 g.p.hr. per jet, at 50( 
lb. pressure. I can’t tell anything about anything higher )) 
than that. } 

Memser: We bave an oscillating shower on a chip ma-)/ 
chine, using fresh water. We had the high-volume showers 
previous to that. We have taken them off and are using the ( 
oscillating showers alone. They have cut the fresh water 
consumption 50%. Usually they run satisfactorily. There; 
have been occasions where the operators have put the one (/ 
high-volume shower back on near the end of the felt life, or»/ 
operating cycle. { 

There is a good question right there: is it better to try to« 
operate with high-pressure and low-volume fresh water, or)/) 
high-volume low-pressure white water? ‘f 

Memsper: I'll grant you that is a tough question. I think it 
it depends on the stream pollution. 

Mremper: To get back to the question of felt life, a very) 
interesting paper was presented by the Albany Felt repre-*) 
sentative at the Delaware Valley Section meeting last year.\ 
I think it was written up a couple of months ago. Some of) 
you fellows might be able to get information on felt life out of))) 
that. 

Mremser: Somebody the other day at the meeting recom-i 
mended getting away from whippers. I asked him to come'| 
here because I thought we could get a good argument. q 

Memper: We use all Broughton showers on both felts! |) 
and cylinder molds. On the felts, it has been our experience) | 
that the Broughton does not give enough water to give good\| 
washing action to the felts. We have found that by using) } 
a shower with lower pressure, but flooding the felt along with! 
the Broughton showers, we get a good cleaning action. When)} 
you get to the cylinder molds, they do an excellent job in} 
keeping clean. We don’t know what it is to have dirty) | 
cylinder molds. 

Memper: Well, we do. 

Member: On Broughton showers on felts, we started in)} 
with the Broughton recommendations, and found that we; 
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F did not have enough water to keep the felt clean. We had to 
flood the felt and do various things. Then we decided that 
maybe the Broughton people tried to go too far all at once. 
We have found you can use the Broughton shower with any 
sized hole and we have gone up to as high as 0.062 in, on some 
openings with Broughton showers, and plenty of water. 

MeEMBER: We have found that, too. We have gone into 
the new type nozzles which they have on the felts, because 
the nozzles won't plug up. They had the protruding type, 
then the receding type. We had very little trouble with 
the new type nozzles plugging up. 

MerMBER: We have recently put Broughton showers on 
the wires and Broughton showers are ordered for the felts. 
We hope the showers for the cylinders will do a very good 
job. They are doing a pretty good job so far but are still not 
keeping the deckle edges clean. We have a very peculiar 
water problem where we are. Years ago the Broughton 

representatives were around to see us with their showers. 
We tried them out, as we do most everything else, but they 
didn’t work. We have a very difficult problem in that the 
edges fill up next to the deckles. What the final solution will 

be, I don’t know. We have this precipitate coming in be- 
tween the winding wire, the backing wire, and the facing 
wire, and it is a little difficult to get it out. The best way is 
to take the cylinder out and work on it at your leisure. 

Member: We have the same problem during certain 
periods of the year. 

Memser: I would like a little first-hand knowledge on it, 
if you have it. Or if you have any solution, I would be 
interested. 

MempBer: We have that same problem periodically. We 
have it at certain times of the year with certain stocks, and we 
cannot find out what the difficulty is. We will start on Mon- 
day morning, and within 4 to 6 hr., the deckle edges are com- 
pletely closed. It is the same as a taped deckle, and you 
just stay that way. We finally got rid of it on a weekend with 
a shutdown. We sent the Dowell Co. a sample of the wire 
and a sample with the stuff in it. They have worked on the 
problem and come up with an inhibited acid of some de- 
scription. I don’t know just what kind it is, but it cleans the 
wire, which is more than we were able to do before. We 
were using muriatic acid for wire cleaning, and it couldn’t 
even touch it. 

Memser: Does it clean all the hard material out between 
the layers? 

Memser: Yes, it appears to do a very good job of clean- 
ing. We put it in and turn the mold around, but if it gets 
very bad, they come in and steam it once in a while. 

Memper: Does it do damage to your wire life along the 
edges? é 

Memser: No worse than the muriatic acid we were using. 

Memser: We have had that trouble on the deckle edges, 
especially on the top liner molds. We came around to the 
Wyandotte A and E. You boil that. You put the solution of 
about 6 oz. of the material in a 5-gal. drum, and merely pour 
it on the edges of the molds. We brush it and cleanse it. 
We do it every time we shut down. 

Memser: How many have tried the hydro-silicate pumps? 

Memser: We use it for cleaning our pipe lines. 

Memper: We use it on the felts. It does a good job. 
If the felt begins to fill up, you can use it. 

Memper: We use the hydro-silicate pump. It is always 
out of order. It costs too much for maintenance with us. 

Memper: I think that is the same experience everyone has 
had. 

Memser: I think it is essentially a matter of hard water 
deposits built up on the cylinder face. We have found Oakite 
32 does a beautiful job. It is an inhibited acid. . 

Memper: That is probably the same thing as the Dowell 
material. I am sure it has some sulphuric and some muriatic 
acid in it. Is everybody using an acid for cleaning felts on 
weekends? 
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Memser: We have found on our press felts that we can 
use the same material as we use on the cylinder mold after 
we have shut down, rather than cut that felt off. We use 
the same solution, the same proportion, and wash it down. 
It does a fine job. As a matter of fact, we can get up to 4 
weeks’ wear by doing that and get very good drainage, and 
we have no trouble at all. It is Wyandotte A and E. It is 
put out by the Wyandotte Chemical Co. q 

Memper: A place we have had trouble in the past, and 
still do occasionally, is with our suction rolls filling up. I 
don’t know whether it is common to the industry. 

Memper: We had that trouble, too, and found that it was 
aluminum oxide. 

Mermper: Do you back flush it when you shut down? 

Memper: No, we don’t. 

Memper: You just shut the valve. It is a reverse opera- 
tion. We licked it by cracking the box a little bit by moving 
it ahead, so it is just past the nip point. You can also hear 
a little air coming through as though the cell were just being 
slightly broken, and we have had no trouble since we have 
done that. 

MeMBER: On one machine, purely by accident, we started 
putting a soap that we use for washing our felts, a deter- 
gent, on the roll. If there was a little soap, we left the suction 
roll on and ran it. If we were down 24 hr., we leave it in the 
suction roll. Our troubles seemed to disappear, apparently 
through soaking it up and leaving this soap and acid in there. 
We got completely away from that filling trouble. 

MemBer: Don’t you think it decreases the life of a suc- 
tion roll? 

Mempser: I don’t know. The last one lasted 15 yr. We 
have just had it changed. We have a good thick cover. 
Memper: You mean rubber? 

Memser: No, the shell. The bronze shell. 

Memper: We tried that. Our shells, were very badly 
damaged. I would like to hear more about the back flushing. 
Are you talking about white machine grades? 

Member: You don’t get fiber deposits in the hole? 
Memper: We back flush when we shut down. 
MemsBer: Does this mean you can run indefinitely with 
ean holes? 

Memper: On the next cycles, yes. 

Memser: You don’t have to stop? 

Memper: We take the rolls out once every year and re- 
condition. the drums on both machines. 

Member: When you do that, are the holes full? 

Memper: There is a deposit that is built up, but not 
enough to give trouble. We do it more as an insurance meas- 
ure than anything else. 

Mempser: How longa back flush cycle do you run? 

Memper: It is done for about an hour after we shut down. 

Memeser: I think a lot depends on the water, if you get a 
bicarbonate water you have trouble. 

Memper: It is not the water but what is in it. 

Memper: We have a little box on our suction wall. The 
only thing you can do is drill it. Acid will not affect it. 

Mrmper: Is anybody using hot water for his felt showers? 

Member: We use cold. 

Memper: On the closed water system in our mill, it gets 
to around 130°, and the Scoffield showers we use have a mixing 
valve with steam. We heat that water to around 150°. I 
don’t know if you call that hot. It is not quite boiling. 

Memper: That is pretty hot for felts, as I understand it. 

Memper: It does not bother us. Our felt life is getting 
better all the time. We are putting bearings on our couches 
and felt rolls. 

Memper: We use hot water on the Scoffields, with steam 
injectors, and run them very hot. You couldn’t keep the 
felts clean without that. Those are not the only showers 
we have. We have regular showers at the whippers. We are 
talking about wet felts now, and the Scoffield conditioner is 


_ 
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- just an additional cleaning device over and above the normal 
~ shower and whipper combination. . 

Memper: What do you use for temperature? 

Memper: We use hot water. 

Menmper: If you are running hot stock, you have the ad- 
vantage of not cooling your molds off. ; 

Memper: Is there anybody that does run without a 
whipper? 

Memper: I don’t know of anybody. This man made the 
comment, and I am interested in his theory. I would agree, 
if you could get away from them, it ought to be a very good 
thing. 
een: He is also running without a mixing box, I think 
he said. 

Memper: Well, I will go along with that. 
Memper: Why would anybody want to run with a mixing 


Memper: There is a question you might want to discuss. 
-Memper: I guess nobody thought to take them out. 

Member: I think there are a good many mills that are 
getting rid of mixing boxes. 

Memper: We have kicked this around, and I don’t know 
whether we are convinced or confused. What is a good ma- 
chine that will run chip, a white coated board, and every- 
thing? 

Mempser: There hasn’t been one made yet. 

Memser: What is the ideal machine that will make any- 
thing, 16 point, white board and coating, up to 40 points? 

Memper: You're going to get that when you get to heaven. 

Memser: I think you have got a point there. 

Memser: I think we ought to segregate the grades. 

Memper: I think you are right. It is unfortunate that 
we have to run a wide variety of grades, which complicates 
your problems substantially. 

I would like to. be able to answer the question on the ma- 
chine, but I’m afraid I can’t give you any final answer. 

It is like the question, what do you think is the ideal press 
section on a machine? I know you all have a lot of ideas on 
those things, but what should the combination of suction and 
size of press rolls be? 

Memeser: I would like to ask a couple of very elementary 
questions. What is the best way to dry a top felt before you 
take it into your press section, outside of the system of taking 
it off entirely? 

And the second question is, how much effect do the over- 
hang couch rolls on a cylinder machine have on the moisture 
content of the web? 

MemsBer: Let’s take those one at a time. First, what is the 
best way to dry up the top felt? 

Memper: I don’t know whether there is any difference 
on a top or bottom felt. As you increase your speed, you 
have to put on more vacuum boxes on the bottom. We 
started with one, and now we have three and we could use a 
fourth. You can see the additional water running out of 
them in the tanks; we can check it all the time. If you are 
going to run fast, you have to get the felt dry. 

Memser: How wide would you say the section is? 

Memper: The boxes are three-eighths. The speed you 
use would make a difference. 

MempBer: Where do you have the boxes located? 

Memsber: Just ahead of the first. cylinder. We have it 
come up and straight into the first cylinder. But that is the 
way the machine is set up. 

Memper: You have a three-eighths slot? That sounds 
very, very narrow, compared to what most of us are using. 
With that three-eighths slot, how much vacuum do you carry 
on a box? 

Memeer: We have about 12 in., but one thing we did find 
out. We thought the narrow slot was silly so we opened it, 
and found that it was worse. We were better off with two or 
three narrow slots than one wide slot. 

Memper: You have more felt drag. 
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Member: The other thing is that with one wide box you 
will notice sometimes a felt will run with a wet streak. With 
two or three boxes, you will dry that spot. een 

Memper: We have a pair of squeeze rolls and one box. 

MemsBer: We had them in and took them out. They al- 
ways wear on the edges. 

Memper: Does anybody else have more than one box, | 
either ahead of or on the top and bottom shelf? 

Memper: We use a roll in the beginning on top and on the | 
bottom. It is a suction roll. 

Memper: Weare using a straight squeeze roll. 

Memper: You can use it, depending on how you run, of | 
course. ; | 

Memper: For high-speed operation we have been unable ) 
to dry the felt enough with the suction roll, but the suction _ 
roll does a nice job to begin with—then hit it with the box. | 

Memser: What do you think about putting a suction | 
roll down at the bottom? Do you think they would pull |: 
enough water? 

Memper: It could be. We have not done that, however. 

Memper: We have thought of doing that. 

Memeper: It seems to me that there is some kind of air » 
velocity through the felt with the clean water. If you havea | 
wide slot, you will have to pump more air through. The } 
narrow slot box is more economical, and that is what you are 
after. 

Memser: When you put the second box on, the volume } 
of air handled is so great that the vacuum pump we had on the 
box would not swing it, so I put two boxes with °/s-in. slots on. , 

Member: Even three-eighths is wide; get it down to 1/4 
in. Get the velocity up. You have to get the velocity up. 

Memper: I think the answer is that a narrow box is more } 
effective if you increase the air velocity through the felt. . 
The narrow slot, I should say. 4 
Memser: How many people have constructed suction 
boxes from micarta or Ryertex covered pipe? 
Member: Wedo, and we like it; it is very good. : 
Memser: We put suction felt rolls on one of our machines. 
We took all suction boxes off completely and found we had 
just as good results. 

Memper: How high a speed do you run? { 
MemsBer: 260 ft. We have had good felt life all along and ! 
it has not been decreased any. They have been on since the * 
Christmas shutdown. 
Memser: Has anybody put this micarta top on the box @ 
with a fairly wide opening but with diagonal supports so 7 
that you can carry increased vacuum and still not have teo 7 
much drag? I understand that is being done. i 

MeMBER: We have used a flat box for years, with di- + 
agonal openings in them. The box is 4 in. wide. The old | 
conventional style, I guess. We have never changed. Our 1) 


vacuum pumps are too small. We probably only get 3 or 41! 
in. 


Memper: I wonder whether that would be the trend, or 1) 
whether the trend is toward reducing the actual number of i 
boxes you would use. 

Memser: I think the trend is the other way, to put on: 
more, and to hit it more times. 

Memper: Isn’t it a question of adding to the bearing area 4) 
that your felt is riding on? You want the minimum bearing | 
area in order to maintain the minimum felt drag. It seems |) 
to me with a box constructed with a cover made such as the() 
kind you are speaking of, you would have more felt bearing |} 
area than you would with a narrow slot with only perhaps} 
an inch lip on each side, or less. f| 

Memper: The type of box we use would be equivalent to| 
about an inch-wide section, I would say. | 

Mrmper: Has anybody investigated or used this English|} 
design, the rotor belt, as I believe it is called, for felts? } 

Memper: We heard of somebody who tried it. They had at 
lot of trouble with the beams. Hy 


Mempser: The suction box problem should not be very) 
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different between the cylinder machine or any other. There 
have been advances, particularly in Canada, on the suction 


box for the fourdrinier. In the work I have done, I find they 


have so many inches—3, 4, 5, or 6 in—vacuum at one end, 
and 2 at the other end. The pneumatics and hydraulics of 
the problem have not been worked through. 

Another point is that you are running a felt or a wire over 
your holes or slots, and your moisture starts to go down and 
it hits against the vertical wall. When you do that, half 
goes up and half goes down. We made tests on suction box 
covers, drilled at 30° angles, which is very difficult. These 
were rather crude wooden-topped boxes. We found for half 
the vacuum we took out the same amount of water as we did 
with a straight up and down slot. That meant pressure could 
be less for the same amount of water, and the life of the wire 
would be decreased appreciably. You put them on an angle. 
That shot the water down instead of hitting the wall. W. E. 
Greene has a partial patent. If anybody is interested, I 
think he would be willing to go into it further. 

Memeer: That sounds reasonable. I know of one mill 
in particular that has been talking about speeds that are 
getting up comparable to at least the minimum speed four- 
driniers. I think a lot of cylinder machines you have are run- 
ning into that, including ours. Our problems have changed 
from a slow-speed to a high-speed operation. 

MemBer: On the Ryertex overlay on a suction pipe, 
you can cut the under side of your lip and more or less gain 
the same advantage that was just mentioned. 

Memser: In this respect I would think the pipe you fellows 
use would be much better than a flat box where you would 
have a square opening. 

Memser: We have a ventura type of suction reel. That is 
similar to the Scoffield. We made them ourselves. 

Memser: How do you get tar and chewing gum off the 
no. 1 cylinder face? I wonder if there is some method of get- 
ting that stuff off. 

MempBer: We used to get it so bad that we had to go to 
single faces. We use 20 or 24 on the cylinders, so I didn’t 
mention it, but we had used a 40 and 14. We got so much tar 
between them, we couldn’t run. We used to get kerosene 
and use that. If you put it in no. 1, it cleaned the other. 
If we put enough kerosene, it raised the rolls and did the job. 

You really have to clean the felt. It really did a good 
job of cleaning the felt of tar. We usually wash it off with a 
little soap and water. 

Memper: I understand that there are companies who are 
not using acid or soap, but are using a solvent type entirely 
for cleaning wires and felt. 

Memper: There is something the Sun Oil people use, but 
we do something that is perhaps a little different. We spray 
kerosene continuously on the bottom felt. We have a setup 
right after the felt comes out of the first press, and we spray 
it on there. When you get through the showers, it is washed 
out. You get no carry-over, yet it will clean the tar off. 

Memser: We have played around with a number of sol- 
vents. Magnus has one, no. 799, which is very volatile and 
is fammable. You want to try it on a shutdown. You close 
the gate at the bottom, put water in, take the felt off. I 
say that because we had a sad experience when we put in 10 
gal. of the stuff and rotated the cylinder. Turn on the 
showers when you are done, and flush it out thoroughly, for 


~ about an hour. It usually cleans it up. 


Great Lakes Solvent is another. Another is Solvent 21 and 
Solvent 22. I believe it is a product of Socony-Vacuum. 
That will do a pretty good job. 

Memper:. We took off backing wire and put on single 
face, and we don’t spend our Sundays scrubbing that first 
mold any more. They don’t get dirty. 

Memper: You are gambling when you use petroleum 
solvents. A petroleum solvent is liable to damage your couch 
rolls. 
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Memper: If you have any natural rubber, and you use it 
once, you can regrind the couch. 

MermpBer: We don’t have any trouble with the couch roll. 
You wash it off well. If you let the kerosene stand on it, 
you have to wash it off. We have had the same couch rolls 
on for a long time, and have not had them covered in 5 years. 

Memper: The rubber companies shudder when you tell 
them you are using kerosene. 

Memper: They do frown on it. Will anyone comment on 
the overhang on couch rolls? 

Mrmser: What effect does the overhang on the couch roll 
have on the moisture content of the sheet? 

Memper: Offhand, if you did not get the correct over- 
hang, I can tell you from our experience that it isn’t the couch 
roll but it is an extractor. I have been having a little trouble 
keeping faces on extractors for the past six months. Before 
that I was getting maybe 8 months to a year. Two things 
played a part in it, I think. One was that the rubber was 
getting hard on the couch rolls—at least that was what I 
thought—and I got a soft rubber under the extractor couch. 
The second thing was, I think I had a little too much over- 
hang. I moved the roll back; took it about 3/; in. back. I 
still have 41/2 or 5 in., but I have not noticed any difference 
in the speed of the main or any effect in the press section by 
changing the overhang. It looks now as though I am going to: 
start to increase the life on the extractor. This one happened 
to be 23 or 24-mesh. 

Speaking of extractors, I might bring out one other point. 
Someone mentioned coating earlier. Maybe you fellows have 
machine coating. You know you have to have a fine wire. 
I was a diehard, and I knew I could get a better finish if I 
took the 23 or 24 off, and I put a 40 or 50-mesh wire on the 
extractor. My first thought was that on an extractor you 
have trouble in keeping them clean when you go to two wires. 

I came up with this solution for our problem so far. I 
have put two Broughton showers on it. I run the extractor 
in water continuously. I use Magnus 94-XX every weekend. 
T run the water in the extractor pan about 120°, and we turn 
that extractor for about 45 min., very slowly. 

It must be 3 months ago since I changed over and, so far, 
I have not had a dirty extractor during the week. But we do 
that every weekend. 

Memser: This problem of smoothness on coating is really 
quite a problem. The amount of trouble seems to vary with 
the process. One time I did work on a Champion coater, 
and at the present time we have a roll coater. The problems 
in getting a good finish are quite different. 

Memper: We have a Champion coater. We can’t even 
use heavy weights on the extractor because it would carry 
through on the coating. In coating you bring up any de- 
fects you have on your sheet. On the third press felt, that 
press takes out normally from 3 to 41/2% moisture. On 
coating you have to ease your weights up on your third press. 

Memsper: We have been fortunate in that our reverse 
presses are our second presses. Our third press is the top 
side of the sheeting and is hit with a plain roll. 

Memper: Do you get enough out so that it doesn’t show 
felt marks? I am thinking of very fine printing. 

Memper: We print about 120 screen, if Iam not mistaken. 
It is a fairly fine screen for letterpress printing. ; 

Memper: I don’t think the overhang on the plain ex- 
tractor had any effect on the amount of water removed. 
Is that true on couch overhang? Is it true that couch over- 
hang does not have anything to do with water removal? 

Memper: We have looked at that, and our conclusion— 
somewhat indefinite because of lack of ability to definitely 
put the finger on it—is that the data show that the couch 
overhang affects the likelihood of crush, but not moisture. 

Memper: Is it hard to try to figure moisture on something 
like that? 

Memper: It seems to me that the moisture you take out 
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with your couch roll that is at the top end—you have a lot of 
water, especially when you have suction drum rolls on all your 
machines. We almost always, regardless of what we do, 
come down to a certain percentage, leaving those rolls. That 
water is easy to get out. Until you get down to around 25 or 
30% solids, you have a tough problem of water removal. 
Almost any way we run our suction drum rolls, we come down 
to 25 or 27% going through them. 

_ All our section drum rolls have two rolls on them, or they 
will have shortly. One does not have it now, but we will 
actually have three section drum rolls in three different setups. 

On one we have a side suction roll, one a plain side roll, 
and another just a top roll. All of them have top rolls. We 
get a lot of water out with a suction drum roll. By having 
the side rolls, we give it just enough pressure on the side roll, 
whether it is a suction or a plain one, so it gets the sheet a 
little compact. Then we can weight it heavily on the top 
roll. Weusea pressure of about 150 lb. per in. 

Memser: We use a hundred. 

Memper: If you use a side roll, it presses the top felt 
against the roll; that is what I meant. We have a side roll 
at the side, and our top felt comes over that. There is a high 
and low vacuum area on this section roll. We have three 
different sizes. I think the largest of the rolls is 30 in. with a 
high and low vacuum area. 

Member: If you have a six-cylinder machine, you have six 
sheets of paper. If you go too far back, you probably have 
poor bondage. The upturning plies are not wet enough to 
bond. 

Memper: Is there such a thing as bonding too much on a 
folding grade? 

Memper: I don’t think so. 

Memper: Iam not sure there isn’t. 

Memper: It is a question of what you are after. If you 
want good bonding, if you go too far back, it is not going to 
be good enough. If you go too far up, you are liable not to 
get enough water. 

Member: I have seen the sheets of some of our competitors 
with poor bend. Normally, in a good bending sheet on a 
folding grade, if you look at it after it is scored, part of it 
goes in, part of it goes out. On the sheets I have seen where 
you have poor bender, invariably there is no separation in the 
sheet when it is folded. 

MemeBer: That is true on certain orders, but there are 
others that require pretty husky bonding. 

Memeer: I don’t know how to measure it, but if you get a 
poor bender when you have a good stock in, you don’t get a 
ply separation, 

Memper: The thing is, where is the saw-off point there? 
Memeer: I think as close to your top as you can break it 
conveniently is the best place to do it. Your normal sheet 
will split up between the filler and the underliner. 

Memper: Aside from the beater room, what conditions 
affect plybond? 

- Memper: What conditions don’t affect plybond? 

Memper: Is there a difference on counterflow or straight 
flow in the plybond? I mean, if a machine has counterflow, 
does it have better plybond than straight flow? 

Memper: I don’t know. Does anybody here have two 
machines, one with direct flow and one with regular flow? 

MermBER: We have as any as three direct flow vats on 
one machine, bonding on counterflow vats. But I am not the 
person to discuss it, because we have no more plybond trouble 
now than we have ever had. 

Memser: Do you notice any difference—that is, which 
forming gives you the better plybond? 

Memser: No. Actually we cannot put it down and say 
whether it is or is not part of the trouble. A direct flow vat 
with an overload on it will cause the plies to come apart 
beautifully. But that is a matter of tight formation and so 
forth. 
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Memper: Do you think your suction drum has any effect. 


on that, on your plybond, because you are drying your sheet 
up after it goes into your press section. Would that have a 
tendency to loosen it up? 

Memper: You people operating your suction rolls are get- 
ting your sheet as dry or drier than any of us who are operat- 
ing drum presses. We have changed to drum presses for wire 
marks, and we have found that our sheet did not get dryer, 
but was wetter. ’ 
Member: Did you notice more trouble afterward in the 
plybond? 

Memper: I wouldn’t say that. 


that so? 

Member: Not necessarily. We are having ply separation 
troubles between fillers as well as between fillers and inde- 
pendent liners. 
Memper: You mentioned the fact that you can get into 
trouble by having too good a bond. 
Mempser: That is just my theory. 
that it is right. 

Memper: I am inclined to agree with you. But how did 
you arrive at that conclusion? 

Member: How do you get too good a bond? Well, that is 
something I would like to know, and I would like to know how 
to correct it. In some ways I think it may be the machine 
characteristics, because we have one machine that is more 
prone to do it than others. We cannot produce as well as we 
can with our other machine. 

Memser: On one of our machines we do not have a top 
felt. On the other one we do. On the one without a top felt, 
we don’t get as tight a bond between molds as you do on the 
one with the top felt. That is definite. You can see that, al- 
though we do not run into trouble, except on the heavier 
weights, on the machine that does not have a top felt. 
Memper: On the machine which gives us a poor bender, 
I don’t think we have had any ply separation. I have never 
seen it on there. 

Memper: You have an overflow vat? 

MemsBer: Ours are all counterflow. 

Memser: If you try to overload on an overflow vat, it will 
split within the ply. I have seen that happen. 

Memser: We don’t seem to get splitting. I wish we could 
get just a little more on that machine. 


I 
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I would not guarantee 


MemBerR: If you are running one cylinder, it will split 
itself. 
MemsBerR: In respect to our ply separation problem, I 


should have said that we never had ply separation between 
two direct flow vats when they were running the same stock 
and were not overloaded. 

MrMBER: On overloading, they will split. 

Memser: You bet they will. 

Memser: We have had that on our small cylinders; where 
we have had six cylinders and overloading, we can get a split 
very easily unless the stock is just right. 

Memser: We had a uniflow vat, our no. 7. We have 
turned it around to make it a counterflow to get away from 
ply separation. The sheet looked all right, but with glossing 
there was a definite pulling of the liner. It just peeled right 


off. I think we have been able to put more stock on the eylin- } 


der as a counterflow vat. We got back to good bonding at the 
top by turning the vat around and making it a counterflow 
vat. 

We are still playing with the design, and it was quite a job. 
The formation was beautiful on a direct flow, but it just would 
not bond. 

Memprr: It is possible that formation has more to do 
with it than anything else. In order to get formation, we put 
“‘dandies” on the cylinder in the vat. As the stock came up, 
it came under a dandy roll. That smoothed it down and 
made the most beautiful formation you ever saw. But with 
four cylinders, we got four sheets. 
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Memper: Your trouble in plybond is between your stocks. | | 


Memser: I wonder whether it is a question of dryness or 
formation. 

Memser: It could be either one, but it still was plenty 
wet. We had as much water back of the couch roll, but ap- 
parently the formation was very good and there wasn’t any 
curl. ; 

MemBer: There is one thing I would like to mention, 
because I will not be here for the discussion tomorrow. Maybe 
itis Just a condition I ran into in the mill. I would like to 
ask whether anybody else has a Vortrap on their top liner 
stop? We have put in Vortrap on a top liner stock. Have 
you noticed any difference in the preparation of your stock? 

I will just give you this for what it isworth. The first Mon- 
day we started up the Vortrap, the boys had trouble with 
overjordaning stock on the regular rate they had been doing 
for years. I found that by taking the jordans off halfway, 
you could form up your sheet. But it is impossible to set our 
jordans up anywhere near where we had them before. We 
don’t seem to be able to find too much change in freeness, 
but we do get a radical change of the stock passing through 
the Vortrap, and the Vortrap is hooked on ahead of the 
sereen. It returns the stock back to the screen. The screen 
has very little work to do except to take our large, light, float- 
ing material, if they happen to be present. 

On bleached manilas, you can pass it through the jordan 
and set your refiner up about halfway, and you have a better 
looking sheet, a different feeling sheet, and of course you 
have got to include bender by doing that. The pick test, to 
my amazement, is still good. 

Memser: I never heard of that. It could be that you are 
breaking your fiber bundles up into fibers, so that you have 
got a better stock to operate with. 

Memser: I would say offhand we must be saving at least 
a minimum of 25% on the jordan; at least that much. I 
thought I ought to say something about it. I don’t think 
any of us have too many secrets among ourselves. This is an 


8-in. Vortrap, and the second is a 3-in. Vortrap. If you think 
about it, you have your stock going in at a high velocity be- 
cause of a reduced orifice. You can get a whipping action 
coming down through a Vortrap, and you probably get a sepa- 
ration of the fiber. There is perhaps a little hydration in that. 

If you are considering Vortraps, think of that. If you get 
one in, don’t set your jordans up on the floor. 

MemsBer: I am pleased to hear you say you have put a 
Vortrap on the top liner. 

MemBer: We have it on one machine, and it will be just a 
question of time before it is put on the other machine. Be- 
cause where no. 2 machine has been making a nice clean 
sheet up to now, no. | machine has gone right on past it. 
On chip stock, it is amazing how much dirt comes out. Your 
chip no longer has large, dirty specks in it. It looks clean, 
and it is a different type of formation. 

Memser: What horsepower is required for the Vortrap? 

MempBer: Two horsepower. 

Member: What is your pressure? 

Member: Between 18 and 20 lb. Discharge pressure is 
about 5 or 6 lb. 

Memerr: What size Vortraps do you have? 

Memper: Nine inches. I understand the Vortrap people 
are coming out with a little better than 8 in., which is 6 in. 
with a secondary unit. 

On chip you definitely get bark. At least I would say it is 
bark, although I did not put it under the microscope. 

Memper: What is your through-put? 

Memper: In tons per day, about 25 tons. But of course, 
I have been more or less in favor of Vortraps for a long, 
long time. I believe in them 100%. We have them on the 
fillers. I have another one to put in, and I hope to buy still 
another. 

I might say that your Vortraps have to work, in order to 
get efficiency, about 0.5% to 0.75% consistency. ‘That is 
where you get your maximum efficiency in taking dirt out. 


PRE-BEATING 


WITH 


HERMANN %preved CLAFLIN 


‘‘<Continuous Beater & Refiner’’ 


FOR SALES GRADE PULPS OR FOR OWN CONSUMPTION 
INSTALLATIONS: SULPHITE-KRAFT PULPS, (BL. & UNBL); BLEACHED SODA PULP 


Fifteen years ago a small Kraft Pulp Mill used a No. | Claflin Refiner on washed pulp ahead 
of screening. Washed pulp to Claflin to screen with accepted stock to wet machine chest 
and screen rejects back to digester and above cycle. Result, pulp required less time and 
power to repulp, beat and process than with other pulps. 


SPECIFIC OPERATING INFORMATION FURNISHED UPON REQUEST. 


SALES AGENT, U. S. & CANADA: 


THE HERMANN Merc., co. 


THE EMERSON MFG. CO., 


LAWRENCE, MASS. 


LANCASTER, OHIO 
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TAPPI 


STANDARDS 


Testing Methods, Specifications and Recommended Practices 
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Acid-Insoluble Lignin in Wood Pulp” 


Corrected TAPPI Tentative Standard T 222 m-50 
THIS STANDARD IS UNDER THE JURISDICTION OF THE CHEMICAL METHODS COMMITTEE 


WueEN wood pulp is treated with strong acids 
the carbohydrates are hydrolyzed, leaving an insoluble 
residue which is determined as lignin. A preliminary 
extraction with alcohol-benzene is recommended to 
remove resins, which, if allowed to remain in the pulp, 
would remain insoluble with the lignin. 

Chemical wood pulps, especially sulphite, may con- 
tain materials which are derived from the lignin origi- 
nally present in the wood, but which are not insoluble 
under the treatment employed in this method. There- 
fore, the values obtained for acid-insoluble lignin should 
be regarded as minimal values for the lignin content of 
chemical wood pulps. 
For Lignin in Wood, see TAPPI Standard T 13 m. 


APPARATUS 


1. Filtering Crucibles. Alundum or porous por- 
celain (both of fine porosity), or Gooch crucibles with an 
acid-washed asbestos mat, are recommended for filter- 
ing the separated lignin. 

2. Extraction Apparatus. A Soxhlet apparatus is 
preferable, consisting of (a) Soxhlet extraction flask, 
250 mi. capacity; (b) Soxhlet extraction tube, inside 
diameter 45 to 50 mm., capacity to top of siphon ap- 
proximately 100 ml.; (c) condenser; (d) extraction 
crucibles of alundum or fritted glass and of coarse or 
medium porosity. The extraction tubes specified 
siphon more rapidly than extractors with higher siphon 
tubes. 

REAGENTS 

A, Alcohol-Benzene Solution. Mix 33 volumes of 
approximately 95% ethyl alcohol and 67 volumes of 
c.p. benzene. 

B. Sulphuric Acid, 72%. Carefully pour 665 ml. 
of conc. H2SO, into about 300 ml. of water and, after 
cooling, dilute to 1 liter. Standardize against standard 
sodium hydroxide solution, using methyl orange indi- 
eator. Adjust the acid to a strength of 72 + 0.1%, by 
addition of water or conc. H,SO, as may be found 
necessary. 

Note: As conc. H»SO, varies somewhat in strength, the 
measurement does not have to be made accurately; it may 


be done with a liter graduate. The proportions given are for 
conc. H,SO, of 96% strength and 1.84 sp. gr. ; 


* This method has been approved as a tentative standard by the 
Standards Committee. Criticisms are earnestly requested and should be 
sent to R. G. Macdonald, Secretary, Technical Association of the Pulp and 
Paper Industry, 122 E. 42nd St., New York 17, N. Y. 
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If desired, the solution may be standardized by an accurate 


determination of its specific gravity. For 72% H2SO, the sp. gr. 
at 20°/4°C. is 1.6338; and at 60°/60°F. or 15.56°/15.56°C. 
it is 1.6389. A variation of 0.1% in the strength of acid at this 
concentration causes a change of 0.0012 in the specific gravity. 


TEST SPECIMEN 


The test specimen shall consist of a representative 
portion of the pulp which has been thoroughly air 
dried. Any large pieces should be broken down by 
disintegration or torn apart by hand. 


PROCEDURE 


Weigh accurately two samples of pulp of approxi- 
mately 2 grams each for the lignin determination. 
Weigh at the same time two samples of approximately 
1 gram each in glass-stoppered weighing bottles for 
determination of the moisture content. Dry the mois- 
ture samples in an oven for 2 hr. at 100 to 105°C., 
replace the stoppers, cool in a desiccator, loosen the 
stoppers to equalize the pressure, and weigh. Con- 
tinue the drying for 1-hr. periods until the weight is con- 
stant. (If preferred, the moisture samples may be 
dried overnight at 100 to 105°C. and a constant weight 
assumed. ) 
pulp. 


Fig. 1. 


Apparatus for lignin filtration 


A, suction flask; B, crucible adaptor; C, filtering crucible; 
D, beaker, 
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Calculate the percentage of moisture-free 
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Transfer the lignin samples to extraction crucibles, 
place in a Soxhlet apparatus, and extract with aleohol- 
benzene solution according to TAPPI Standard T 6 m. 


_ After completion of the extraction, spread out the sam- 


ple and let it dry thoroughly in the air, 


Note: In the case of semichemical pulps, a hot-water extraction 
may be necessary to remove any residual cooking liquor. This 
extraction should be made and the sample air-dried before the 
extraction with alcohol-benzene. 


Transfer the air-dried sample to a glass-stoppered 
weighing bottle or a small beaker with a watch-glass 
cover and add slowly with stirring 40 ml. of cold (12 to 
15°C.) 72% HSO,. The sample must be well mixed 
and freed of lumps by stirring constantly for at least 1 
min. and longer if necessary. Allow to stand at a tem- 
perature of 18 to 20°C. for 2 hr. after the pulp has com- 
pletely dispersed in the acid, with frequent stirring. A 
water bath may be necessary to keep the temperature 
within these limits. Wash the material into a 2-liter 
beaker or Erlenmeyer flask, dilute to a 3% acid con- 
centration with 1500 ml. of distilled water, and boil for 
4 hr., under either a reflux condenser or a nearly con- 
stant volume condition by the occasional addition of 
hot water to the flask. 


_ After allowing the insoluble material to settle, filter 
into a filtering crucible which has previously been dried 
at 100 to 105°C. and weighed in a glass-stoppered 
weighing bottle. Wash the residue free of acid with 
500 ml. of hot water, dry the crucible and contents in an 
oven for 2 hr. at 100 to 105°C., place in the weighing 
bottle, cool in a desiccator, loosen the stopper of the 
bottle, and weigh as lignin. Repeat the drying and 
weighing until the weight is constant. 


_ Note: The lignin precipitate is sometimes very difficult to 
filter. If it is allowed to settle, the supernatant liquid can be’ 
decanted rapidly into the crucible. To facilitate this, the appa- 
ratus shown in Fig. 1 will be helpful in many cases. The full 
500 ml. of wash water need not then be used; the washing may 
be terminated when the filtrate comes through free of acid. 


REPORT 


The weight of acid-insoluble lignin shall be reported 
as a percentage by weight of the moisture-free pulp. 


REFERENCES 


Bray, N. W., Paper Trade J. 87, No. 25: 59 (Dec. 20, 1928). 
Ritter, G. J., Seborg, R. M., and Mitchell, R. L., Ind. Eng. 
Chem., Anal. Ed. 4: 202 (1932). 


Water Vapor Permeability of Sheet Materials at O°F.” — 


TAPPI Tentative Standard T 482 m-52 


THIS STANDARD IS UNDER THE JURISDICTION OF THE PACKAGING MATERIALS TESTING 
COMMITTEE 


Tuts method is for the determination of water 
vapor permeability of paper, paperboard, and flexible 
packaging materials under storage conditions at 0°F. 
It is generally suitable for sheet materials up to 5 mils 
thick. The method has been developed because of in- 
creased emphasis on frozen-food production, and be- 
cause no existing procedure gives results which correlate 
with those at 0°F. (TAPPI Standard T 448 m is suit- 
able at temperatures of 73°F. and 50% relative hu- 
midity, and TAPPI Standard T 464 m applies at 100°F. 
and 90% R.H.) 

In general, packaging materials used for storage at 
0°F. should be capable of protection against ai appre- 
ciable loss of moisture for periods up to | or 2 years. 
The final selection of materials for such storage is prob- 
ably best done by actual package storage tests for the 
full length of time required. This method is a simpli- 
fied and rapid method which has been shown to give 
results indicative of behavior during long-term storage. 
Many of the packaging materials are based on cellu- 
lose, including paper, paperboard, cellophane, and 
glassine. The time required for these materials to 
reach moisture equilibrium when exposed at 0°F. may 
be several weeks or months. The assumption is made 
in this procedure that equilibrium is reached, for prac- 
tical purposes, in the 7-day initial conditioning period. 

The rate of water vapor permeability of a sheet at 
O0°F. is the weight of water vapor transmitted per unit 
Bie sted ae Tae, prrores Se catly requosted and ual be 


sent to R. G. Macdonald, Secretary, Technical Association of the Pulp and 
Paper Industry, 122 H. 42nd St., New Mork Lijine x. 
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of area per unit of time under constant conditions of 
water vapor pressure differential. In this procedure, 
this is reported as grams of water per square meter per 
24 hr. at 0°F., and at a relative humidity in equilibrium 
with cracked ice on one side of the membrane and a rela- 
tive humidity in equilibrium with calcium chloride on 
the other. 


APPARATUS 


1. Inner Box. A heavy-walled (not less than 14- 
gage), sealed metal box in which the test dishes are 
placed, in groups four high, with at least a 1-in. clear- 
ance between the top of one specimen and the bottom 
of the test dish above, and with approximately 2-in. 
spacing between the top and bottom samples and the 


Side view 


Fig. 1. 
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box. The metal box may hold any number of such 
units, with each rack of four surrounded on the sides by 
coarsely cracked ice. This is best done by use of 
1/,-in. mesh screen surrounding the racks holding the 
specimen. The tightly sealed box will minimize the 
temperature variation from the'outside storage cabinet 
by reducing convection currents, and the ice will pro- 
vide essentially saturated air at 0°F. The inner box is 
shown in Figs. 1 and 2. 

2. Outer Cabinet. A refrigerated closet, commercial 
-frozen-food storage cabinet, or household zero-storage 
unit. The temperature shall be held at zero +3°F. 
The inner box shall be placed about 2 in. from the walls 
of the cabinet and floor, resting on wood or other insu- 
lating support. 

3. Test Dishes. Open-mouth round dishes, made of 
aluminum, which after being closed by the specimen 
shall permit exposing an area of the specimen of 20.63 
sq. in. (equivalent to a circle 51/s in. in diameter), and 
of such design as to allow the specimen to be firmly 
sealed in position with wax without danger of vapor 
leakage or edge migration. A suitable design is shown 
in Fig. 3. They should be numbered or lettered to per- 
mit identification during the test. : 

4. Metal Template. For use in defining the test area 
and effecting the wax seal, consisting of a circular metal 
disk 5!/, in. in diameter on the upper surface, tapering 
to a 51/s in. diameter on the lower surface, with a thick- 
ness at the edges of °/15 in. 

The thickness at the center of the template should 
be !/, in. greater than at the edges. With flexible ma- 
terials, this allows for the shrinkage of the specimen, 
and prevents undue tension on the wax, which may 


tS 


Fig. 2. Top view 
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Fig. 3. Cross-section view 


affect the test. With rigid specimens, this tapered 
template is not as important. 

The upper surface of the template shall be provided 
with three or four metal lugs, to locate its surface con- — 
centrically with the inside peripheral edge of the plate. 
The lugs also provide support for the point of a lever 
which is applied to lift the template after the wax 
hardens. A small hole through the center-of the tem- 
plate to admit air to its underside will facilitate its re- 
moval after the wax solidifies. 

5. Die Cutting Tool. 5°/sin. in diameter, for cutting 
specimens to the required size. 

6. Analytical Balance. 200-gram capacity, sensi- 
tive to 0.0005 gram, with pans large enough to hold the 
test dishes, which may be placed on edge for weighing. 

7. Desiccator. Consisting of a standard 6-in. desic- 
cator bottom and a 17-in. high bell jar for cover. A | 
special metal box can also be used. A metal frame 
shall fit into the desiccator, holding 12 aluminum dishes. 
Anhydrous calcium chloride (CaCle) shall be used both 
at the top and bottom of the desiccator assembly. 
(Water vapor, being lighter than air, rises to the top so 
that desiccant is necessary there as well as the bottom.) 
The CaCl shall be renewed after each two weeks of use, 
or more frequently if necessary. 

8. Soldering Iron. Or other suitable device, with a 
hot point. 

9. Screen. Forty-mesh, for straining impurities 
from the wax. 

10, Screwdriver. 

11. Waa Melting Pot, with thermometer. 

12. Sharp Knife. 


MATERIALS 


A. Desiccant. Calcium chloride (anhydrous), 8- 
mesh. 

B. Wax. For sealing the specimen to the test dish. 
The wax should cling tenaciously to the surfaces, and 
must not be brittle at O°F. It must not check, crack, or 
release from the metal cup in going through the tem- 
perature cycle from room temperature to zero to room 
temperature. Any wax mixture or formulation which 
has the proper tack, stability, and tensile strength can 
be used. A satisfactory wax is Quaker State Cream 
Amo wax, melting point 130°F., obtainable from 
Quaker State Oil Refining Corp., Oil City, Pa. (Many 
other waxes and wax mixtures have been tested without 
success. ) 

C. Mold-Release Compound. One of the silicone 
mold-release compounds manufactured by Dow Corn- 
ing (DC-4 or DC-7) will allow release of the template 
from the wax after pouring. Prior to use, remove all 
traces of wax from the template by cleaning and polish- 
ing, then warm and apply a thin continuous film of the 
compound, 


TEST SPECIMEN 
Test specimens shall be representative of the material 
being tested. Inspect each specimen for flaws, pin- 
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holes, and other defects that are not normal to the 
material, and select representative sections each about 
6 in. square. Conduct the test in duplicate, or with 
additional test samples as necessary. 

A suitable code designation should be used to distin- 
guish between the two sides of the material, such as 
side 1 or side 2; or when there is an obvious difference 
between the two sides, such as side 1 waxed, and side 2 
unwaxed. The different exposures during test may 
include: 

(1) Flat samples with side 1 (usually the treated or 
coated side) exposed to the higher humidity. 

(2) Flat samples with side 2 exposed to the higher 
humidity. 

(3) Creased samples exposed as (1) and (2). (See 
TAPPI Standard T 465 m.) The preferred position is 
generally that corresponding to the actual product pack- 
aging. The low humidity (CaCls) atmosphere acts as 
an accentuated freezer storage space, and the cracked 
ice (high humidity) simulates the product packaged. 

A thin, porous, strong tissue may be used under the 
specimen to prevent scratching by the CaCh. 


PROCEDURE 


Coat the template with a film of mold-release com- 
pound along the outer surface which contacts the wax. 
Pour 50 ml. of anhydrous CaCl. granules into each test 
dish and spread evenly over the bottom. Keep the 
dishes at room temperature. Place the specimen sheet 
in position, center the template, and allow it to come 
gently into contact with the specimen. 

It is desirable to have the whole assembly at this 
stage on a small turntable arrangement so that the 
liquid wax can be poured continuously along the entire 
circumference of the trough. The assembly is not 
moved again until the wax congeals. At the proper 
temperature, the wax should flow readily around the 
template and appear to “‘wet’’ the aluminum. There 
must be no sign of wax chilling, which can be detected 
by a narrow crevice at the interface, rather than the 
concave meniscus indicating wetted contact. 

The wax is preferably poured in two stages: (1) pour 
the wax at a temperature of about 175°F. into the 
annular space between the template and the rim of the 
aluminum dish to just cover the specimen. Cool the 
dish assemblies to about 40°F., after the wax has 
reached room temperature. This chilling minimizes 
trapped air volume contraction and resultant stress on 
the seal. (2) Pour the second increment of wax at 
175°F., filling to within '/1, in. of the top of the dish. 
Cool the entire assembly to room temperature. 

~Remove the template by prying off with a screw- 
driver. Lift the template off the plate, which should 
come easily away without causing any injury to the 
membrane or to the seal (see Fig. 3). After the tem- 
plate has been removed, examine the prepared assembly 
for flaws. If there is any sign of fracture or parting of 
the wax seal from the edge of the pressed dish, apply 
sufficient heat along the outside edge with the soldering 
iron to melt the wax and repair the seal. 

Record the dish code markings and place them in the 
racks of the inner box, face up, so that the CaCl is not 
in contact with the specimen. Place the box in the 
outer cabinet and leave it there for 7 days to bring to 
equilibrium with the humidity and temperature. At 
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the end of the 7 days, remove the test dishes from the 
inner box and place them in the glass desiccator without 
taking them from the zero atmosphere. It is necessary 
that the chilled specimens be rapidly transferred to the 
desiccator, since at this point moisture condensation 
must be avoided as far as possible. Transfer the desic- 
cator to room temperature. Leave the samples in the 
desiccator until they have come to room temperature, 
and any possible surface moisture acquired during the 
transfer has been completely evaporated. Weigh each 
assembly to 0.001 gram at half-hour intervals until the 
weight is constant. 

Return the test dishes to the inner box at 0°F., and 
hold for 28 days. At the end of this time, remove the 
samples from the box, transfer to the desiccator as be- 
fore and reweigh. After weighing, inspect the speci- 
men assemblies carefully for signs of failure at the wax 
seals, or any other defect which would warrant rejection. 

The test dishes may be prepared for reuse by remov- 
ing the specimen from the dish by heating for a short 
time on a hot plate in order to melt the wax. Discard 
the CaCl, and wash the dish with water and then with 
solvent to remove all wax. 


REPORT 


Report the water vapor permeability to three sig- 
nificant figures as grams per square meter (1550 sq. in.) 
per 24 hr. at O°F., and for the humidity gradient de- 
fined. 

The water vapor permeability is equal to the gain in 
weight of the dish in 28 days, expressed in grams, times 
the factor 2.68. The factor is obtained as follows: 


1550 sq. in. X 24 hr. s 
20.63 sq. in. (area of specimen) X 28 days X 24 hr. — 


2.68 


PRECISION 


Duplicate determinations should check within 10%, 
depending largely on the variation in the sheet material 
itself. The agreement between laboratories should be 
within 25%. This should establish any given sheet 
material quite definitely in the scale of permeabilities 
normally encountered in protective packaging at 0°F. 


ADDITIONAL INFORMATION 


This method is the result of work by the joint 
TAPPI-Packaging Institute Packaging Materials Test- 
ing Committee designed to improve the procedure, 
establish a suitable wax, and determine the degree of 
precision which may be expected within a laboratory, 
and between the six to eight laboratories cooperating in 
the work. 


REFERENCE 


Southwick, C. A., Jr., Proposed Packaging Institute Standard 
Test Method. ‘Water Vapor Permeability at Zero Fahren- 
heit,’’ Modern Packaging 19, No. 11: 140-2, 172 (July, 1946) . 


38th Annual Meeting 


Technical Association of the 
Pulp and Paper Industry 


Hotel Commodore 


Feb. 16-19, 1953 


131 A 


— Ee 


LETTERS TO THE EDITOR 


Coal and Ash Handling 


Ed. Note: In Tappi 35, no. 9: 40A-56A (September, 1952) an 
article was published on “(Coal and Ash Handling,” by Donald M. 
Given, Jr., and Carl A. Marshall of the Fairmount Coal Bureau. 

Following are two responses to inquiries regarding this article by 
Mr. Given: 


To the Editor, Tapp: 

As requested in your letter of October 7, the address of 
National Conveyor & Supply Co. is 350 North Harding Ave., 
Chicago 24, Ill. To our knowledge, this is the only car shaker 
on the market which costs less than $12,000 or $15,000 in- 
stalled. 

We know of a number of plants where it is being used very 
satisfactorily. Like all shakers, it does not supplant the need 
for first thawing frozen car hoppers. 


To the Editor, Tappv: 


As requested in your letter of October 7, the portable car- 
thawing equipment is manufactured by Hauck Mfg. Co., 109 
Tenth St., Brooklyn 15, N. Y. They also make thawing pits. 

We were pleased to hear that your pulp and paper Material 
Handling Committee plans to thoroughly investigate unload- 
ing frozen coal from railroad cars. We should be most in- 
terested in receiving a copy of your findings when they be- 
come available. 

Our own thoughts on the matter are that steam hoses are 
effective but dangerous and unsatisfactory because of the 
moisture added to the coal. Oil treatment of the coal is not 
effective freezeproofing but is primarily a dustproofing meas- 
ure. Calcium chloride is effective but extremely corrosive 
to conveyors and bunkers. Many of the public-utility plants 
install Hauck thawing pits under the track with a wind shield 
on either side of the track. A corrugated iron sheet about 
six feet high makes an effective wind shield. 

You might also be interested in the enclosed copy of our 
latest article on handling coal and ashes, which introduces a 
few ideas on flow restrictions and size segregation in coal- 
handling systems, both of which problems have been much 
neglected in the past. 


Sulphite Digester Inspection 


Ed. Note: The following exchange of correspondence is pub- 
lished for its information value. Since neither the inquirer nor 
the respondents have given permission to reveal their identities, 
their names will be omitted: 


To the Editor, Tappi: 


I wonder if you could help me with a problem which we 
have run into with our Authorities here in connection with the 
inspection of sulphite digesters. 

Our digesters are lined with acidproof material to the follow- 
ing specifications: 

1. An outer lining 1 in. thick next to the steel plates of the 
digester shell, consisting of a special acid-resisting pitch ce- 
ment. This cement has been developed over a number of 
years and has been used successfully for many years. 

2. A second lining approximately 3 inches thick consisting 
of refractory tiles bedded into and jointed with an acid-resist- 
ing cement. 

3. A third lining of special thermoplastic approximately 
1/> in. to */, in. thick, which when ‘‘cured” at a temperature of 
230°F., hardens to a monolithic lining which is impervious to 
acid. “ 

4. An inner lining consisting of “Carblox” (carbon) tiles 
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embedded into a special “mortar,” which, when brought up to | 
a temperature of 230°F., fuses to the carbon tiles and the 
thermoplastic of the third lining. These tiles are specially 
shaped to join closely to the adjacent tiles with the minumum } 
thickness of jointing ‘mortar’? and on completion present a 1 
smooth spherical surface inside the digester. 

5. After the various linings of the ‘‘Carblox” tiles have + 
been installed, the digester is charged with steam and main- 
tained at a temperature of 230°F. for 24 hr to ‘“‘cure” the = 
thermoplastic materials used in linings 3 and 4, before the » 
digester is put into commercial service. | 

Normal routine inspections of these linings have shown that 
after a period of 26 months they are free of defect and show no } 
evidence of weakness whatsoever. The factory inspector is, | 
however, insisting that a part of this lining should be removed | 
in order to inspect the actual steel shell of the boiler. 


As you will realize, such removal of a part of the lining 
would, when the part is replaced, make the lining much more » 
vulnerable to acid leakage at the joints and indeed we feel |) 
that this would destroy the resistance of the lining to leakage » 
and would be a source of danger. | 

I believe that a similar type of lining is used in the States ¥ 
and we have suggested to the Factory Inspector that adequate » 
inspection of the metal shell can be made by using ultrasonic », 
test equipment as we have found that by this means plate }) 
thickness variations within 1% can be detected and I am 
wondering whether such methods of testing are used and ap- | 
proved by the Authorities in America. 


I feel that if we can refer to similar equipment being used in | 
other countries it would help us in our discussions with our » 
Factory Inspector and any information you can give me on | 
this subject would be very much appreciated. 


To the Editor, Tappv: 


First, the inquirer is correct in his viewpoint as concerns in= ~ 
spection of the protective efficiency of a lining through removal © 
of a patch. It would be a pure matter of chance that re- 4 
moving a patch from a lining would uncover a spot or zone 
that might be suffering corrosion. The reinstallation of the ~ 
patch after the inspection would be difficult in the direction | 
of assuring that an opportunity for leakage at the patch joints 7 
is not created. The only way that a positive inspection can 
be made of the shell by this approach is the complete removal 
of the lining. To me, such a procedure would be foolish 
after only two or three years’ service. 

I am not sure that other methods of shell inspection, such as 
one using an ultrasonic device or a Beta-ray gage, are recog- 
nized by insurance inspectors as being adequate. However, 
I do know that a Beta-ray gage inspection was made of the 
digester at the Anglo-Newfoundland plant. Subsequent to 
this inspection the linings were removed because of serious 
failure and the visual inspection of the shell checked exactly: 
the findings that were developed through the use of the Beta- 
ray gage. I suggest that you contact the Pulp & Paper In- 
stitute of Canada relative to this particular technique, since 
they have used it in our mill at Terrace Bay and subsequently 


arranged for the services at Anglo-Newfoundland already 
mentioned. 


It is our practice in the inspection of sulphite digesters in 
this country to instruct the superintendent to be on the look- 
out for wet spots each time the digester is blown. If there is 
any defect in the lining and the liquor seeps in behind when 
the digester is blown down to atmospheric pressure, the liquor 
will “blow back” from the lining leaving a very noticeable 
wet spot. If this is found, we then recommend that the lining 
be removed from the defective area so that the extent of any 
corrosion may be determined. 

Tell-tale holes in the shell are frequently used to reveal any 
area where liquor might be leaking behind the lining. If the 


To the Editor, Tappi: 
| 
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lining 1s in good condition as determined by careful visual in- 
_ Spection, we do not recommend that it be disturbed. 

We use the Audigage here periodically to check the thick- 
ness of digester shells, particularly if there is any suspicion 
that corrosion or wasting has taken place. 

Out of the 205 digesters that we insure and inspect, we have 
checked with the Audigage or by drill testing the thickness of 
all but 23 of these digesters this year. 

We have had a very good success with the Audigage and in 
fact have just purchased a second unit. We find that it is 
accurate to within 3%. It is very easy to use and not difficult 
to train personnel to take accurate readings. 

The above inspection program is carried out in Code states 
where digesters come within the scope of pressure-vessel in- 
spection regulations. 


To the Editor, Tappi: . 


Herein is a description of practice as it is followed in the 
sulphite mills and kraft mills of this area (West Coast). 

First, a description of the lining. Most sulphite digesters are 
of the stationary type, vertical. The steel shell is riveted with 
inner and outer butt straps. A shell course of the brick lining 
is spaced inside the shell to clear the butt straps, and the space 
filled with a poured grout of Portland cement, silica sand, and 
sufficient water to make fluid. The pour is made in relatively 
short lifts to avoid excessive fluid pressure on the brick. At 
this mill the grout is 11/2 in. average thickness except at butt 
straps. 

Shell course of brick is shaped digester lining brick of 2-in. 
thickness which is layed with cement of glycerin and 20% 
litharge. 

Between shell course of brick and inner or face course is a 
space of 1 in., filled with grout as above. 

The face course is a 3-in. shaped digester brick. For cal- 
cium base cooking acid this is layed in 35% litharge and glyc- 
erin. Other material is used for pointing digesters which are 
cooking with magnesia or ammonia base cooking acid. 

Secondly, what methods are employed for inspection? Of 
primary importance is the inspection which takes place at the 
end of each cook. This is made by the operating crew, who 
look for evidence of spalled brick and for the wet spot which 
would show that during the time a digester was under pres- 
sure, acid had gone through an opening into the grout, and 
upon release of pressure was leaking back into the digester. 
Any unusual sight is reported to the shift superintendent, who 
inspects before the digester is filled. If the shift superintend- 
ent believes that repair work may be necessary, those re- 
sponsible for such work are informed. 

The exteriors of digesters are subjected to frequent inspec- 
tion by operating and maintenance personnel. Any leakage 
of sulphur dioxide is investigated, and if it is found to be due to 
a leak through the lining and out through a shell opening such 
as a rivet or strainer bolt the digester is removed from service 
until repair can be made. 

Under state law, pressure vessels must be periodically in- 
spected by the Washington State Chief Boiler Inspector or his 
deputy. The inspectors of insurance companies carrying the 
risk are deputized to make the official inspection, and do so at 
regular intervals. They inspect digester exteriors while operat- 
ing under pressure. At holiday shutdowns they inspect the 
digester interiors. If at any time there has been leakage 
which has contacted the shell, a special inspection is made at 
the request of the mill to the insurance company. 

At this point it should be emphasized that the shell interior 
surface is uncovered for inspection only when there has been 
an occurrence of leakage known to have contacted the shell, 
or when suspected to have passed beyond the barrier imposed 
by the shell course. The inspectors realize that unless there 
is a flow of acid: (a) past the shell and out of the digester; or 
(b) into a cavity next to the sheli and back into digester repeat- 
ing at each cycle of cooking, there is no danger of damaging 


corrosion. 
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Even when a digester is to have its face lining renewed, 
there is usually no demand for inspection of the shell of the 
digester. In this respect the interests of the insurers and 
management coincide in wishing to get into any doubtful 
locality and be sure that no damage has been done to the pres- 
sure vessel, 

Consider now the utility of sonic inspection. An instru- 
ment known as the Audigage is employed in the kraft mills to 
make routine inspection of the digester shells and record the 
thickness of steel plate. This has been checked in some 
mills by test drilling and record of such checks has been pub- 
lished. The instrument produces readings to the nearest 
hundredth of an inch. Such a record on the writer’s desk 
has several readings in three decimals—1.525-in. for instance 
meaning that the thickness is greater than 1.52-in. but not as 
much as 1.53-in. 

Not only does the Audigage show variation in plate thick- 
ness at various places on the digesters, it also shows the pro- 
gressive thinning of the plate from measurement to measure- 
ment (at the same point of the shell) with such accuracy that 
it is possible to plot corrosion rate in fractions of an inch per 
year and to determine which areas have the least and most 
corrosion. 

At the Weyerhaeuser mill at Springfield, Ore., it was re- 
cently reported at an engineering conference that over a pe- 
riod of 3.2 years the corrosion in an area of severe attack has 
been 0.146-in. per year, determined by Audigage. I do not 
doubt that the suppliers of this equipment could amplify con- 
siderably upon this report, and could also show an inspector 
that the readings were valid by making tests upon plates of 
various known thickness. 

One further remark in regard to the inquirer’s trouble. At 
times the inspectors have requested drilling of the steel shell 
with a small hole which can be tapped and plugged. This 
can be used to check plate thickness, and also, by removal of 
plug, would serve as a check point for detection of liquid next — 
to the shell. This method is not regarded with much favor 
by those inspectors experienced in field work, who have ob- 
served the very devious path which is sometimes followed 
by an acid leak. Freedom from wet spots immediately after 
a pressure cycle is the best condition. Check with an Audi- 
gage will show metal thickness. 


To the Editor, Tappi: 

It is a coincidence that just yesterday evening I ran across 
an article in the October issue of Plant Engineering which con- 
tained a reference to the problem that confronts you, and to- 
day receive your letter of the tenth of October. The article 
refers to digesters at the Angle-Canadian Pulp & Paper Mills, 
Quebec, P. Q., Canada, which were known to have areas of 
corrosion. The mill did not want to remove the entire lining. 
According to the article, the shell was mapped with a “gamma- 
gage” which revealed the precise location of corrosion and 
thereby reduced the area which was opened for repair. 

I have written the publishers of this magazine, requesting 
that they forward tear sheets of this article to you. It may be 
additional material in your discussion with the pressure vessel 
inspectors. 


To the Editor, Tappv: 

All replies commenting on the content of this letter were 
unanimous in opinion ‘‘that portions of the lining should not 
be removed for an inspection.” 

Inspections of this sort should be made when and if brick 
linings are being removed from the whole digester by reason of 
evident need for replacement. 

Committee members can suggest the use of the following de- 
vices which have been tried under somewhat different condi- 
tions than the condition described at St. Cuthbert’s Paper 
Works: 

1. Audigage. 

2. Beta-ray thickness gage. 
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3. Radioactive source in center of digester and photograph 
around exterior. 

If bleeder taps have been in place on the inquirer’s digester 
for several years and if during that time there has been no 
substantial amount of drip from these taps it seems to me 
that the steel shell probably has not been weakened enough to 


much trouble with welded shells. We did not install those 
linings, and we do not have a complete story on the difficulties 
experienced. ; 

We would say that a dry lining after a blow is the best in- 
dication that you have a satisfactory lining and that the acid 
is not affecting the steel whatsoever. 


cause probable failure. 


To the Editor, Tappi: 

Your letter of September 11 addressed to R. G. Macdonald 
has been passed on to us, and we will attempt to answer your 
questions. 

It is very interesting to note the method you use in installing 
a digester lining. It is entirely different from the method 
used in this country, and the cost would be prohibitive. 

At the present time we are lining digesters using a single 
course of 3-in. brick and laying it up in a furfural-resin cement 
or a litharge composition joint material. After the joint has 
set up we pour grout, consisting of Portland cement and di- 
gested quartz in between the back of the brick and the steel 
shell. This grout thickness is anywhere from 21/2 in. to 3 in. 
thick, making the total thickness of the single course lining 
51/2 to 6 in. 

We also make double laid lining installations using a 2-in., 
very dense brick in the backing, which can be laid up in either 
litharge composition joint material or furfural joint material. 
Grout is poured in back of the backing brick, making the total 
thickness of the backing 3!/,in. On smaller digesters we are 
using thinner backing brick so as to cut down on the thickness, 
of the lining. The face course brick, which is 3 in. thick and is 
not too hard to burn, is laid up in furfural resin cement. The 
backs of the brick are buttered with this joint material and 
the brick embedded in the backing, making the total thickness 
of the face course 31/,in. This type of lining is used through- 

_ out this country for soluble base cooking. 

Another type of double laid lining is that the backing brick 
is laid up in a litharge composition cement, and the face course 
is laid up in a litharge composition cement and grout is 
poured between the two courses of brick. This type of lining 
is 71/>in. thick. 

During inspection of the linings the inspector looks the linings 
over and if the digester lining has excessive spalling he can 
measure this spalling by drilling a hold in the brick at the 
deepest spall. If the face course brick gets so that it is about 
1 in. or 11/2 in. in thickness he gets rather concerned over the 
lining, but a considerable amount of judgment is left up to 
the operators on the replacement of the linings, and when a 
lining gets down to a thickness of 1 in. or 11/4 in., they usually 
proceed to replace that lining. 

If a double laid lining is in the digester, the insurance in- 
spector may be called in to inspect the backing brick, and the 
steel shell on the outside. Very seldom does he require the 
backing brick, to be cut out to the steel shell. The backing 
brick may be in the digester 20 to 25 years during which 
time the inspector never sees the steel shell. 

A leak in the lining is very noticeable right directly after the 
digester blows. If the digester isn’t perfectly tight there will 
be a kickback, and unless this kickback is pumped with silicate 
of soda the acid may work its way to the steel shell and cause 
considerable damage. There must be a series of kickbacks in 
the lining which are serious, before the inspector will demand 
to see the steel shell to see how much damage has been caused 
by the leaking lining. 

We note in your letter that routine inspections are made of 
your linings, and after a period of 26 months they are free of 
defects. If the lining is perfectly dry after blowing it is a rather 
foolish move to cut part of the lining out so that the steel can 
be seen. This is just inviting trouble. 


We know that tests are being made by ultrasonic test equip- 
ment on sulphate digesters, and possibly they were made on 
the sulphite digesters in British Columbia, where they had so 
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EMPLOYMENT SERVICE 


Positions WANTED 


E196-52. Experienced Chemist. Many years’ research and 


development, experience in papermaking and coating. Experi- 
enced also in sales and sales service to the paper industry. _De- 
sires position with paper manufacturer in development of im- 
proved papers. Will consider employment by chemical manu- 
facturer in sales to the paper industry. 


204-52. Paper Mill Superintendent now available. Capable 


of handling Yankee or regular fourdrinier machines in the 
manufacture of facials, toilet or lightweight kraft, and sulphite 
specialties. ; 


1205-52. Graduate Paper Chemist. 16 years’ diversified ex- 


perience in research, development and control includes fields 
of coarse papers, board, and semichemical pulp. Seeking 
stable connection as Technical Assistant to Mill Manager or 
Technical Director. 


206-52. Experienced Chemical Engineer. Many years in re- 


search and development on specialty board and wet machine 
products. Much experience in the graphic arts field. Desires 
laboratory position requiring imagination. 


E207-52. Superintendent-Chemist. Practical and technical ex- 


perience in diversified fourdrinier mills. Desires supervisory 
or assistant’s position with a progressive firm. 


PosITIONS OPEN 


P243-52. Association Staff Engineer. 30-40 years. Duties in- 


clude technical correspondence covering all aspects of pulp and 
paper technology; coordination and promotion of Association | 
committee activities; preparation and editing of special reports 
and monographs, standard testing methods, technical data 
sheets; and participation in various Association activities. 


P245-52. Research Director. An old established concern located 


in the Middle West manufacturing specialty papers has an 
opening for a man with a thorough background in paper 
research. Man applying must have real research ability rather 
than laboratory technician experience. 


P252-52. Sales Engineer. Outstanding opportunity in capital 


equipment sales—heavy industrial process measuring and 
control equipment—for a graduate with five plus years of 
successful capital equipment sales experience and a thorough 
knowledge of sheet process manufacturing equipment 4n the 
paper, rubber, or plastics industry. Our organization is the 
recognized leader in the development and manufacture of 
industrial uses of nucleus energy and our continuous expan- 
sion offers unparalleled opportunity for a sales engineer capable 
of working with the executive echelon. Duties include the 
direction of supporting application engineers. Qualified appli- 
cants are requested to submit a complete résumé of education 
and experience to Industrial Nucleonics Corp., 1205 Chesa- 
peake Ave., Columbus 12, Ohio. 

P253-52. Chemist or Chemical Engineer wanted for sales and 
service work by company manufacturing and selling adhesives 
for paper coating and paper converting operations. 

P254-52. Mechanical Hngineer for medium-size modern in- 
tegrated paper mill in New York State. Good opportunities. 
Housing available. Experience desired but not essential. 
Contact Personnel Department, Gould Paper Co., Lyons | 
Falls, N. Y. | 


PAPER TECHNOLOGIST 


Wanted, a young man with ambition, personality, and potentiality for 
advancement, to carry out laboratory and field application research on 
chemicals for the paper industry. An attractive opening in the Research 
and Development Department of a New England chemical manufacturer, 


supplying diversified requirements to the paper trade, will be filled by a 
B.S. or M.S. Chemist or Chemical Engineer, preferably educated in paper 
technology, and with at least two years’ practical experience in paper 
oe aoe or Sinatra Applicants should submit a confiden- 
lal statement of qualifications, experience and salary requirements to 
Tappi, P-255-52, 122 E. 42nd St., New York U7 NS Y.. * 
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UNITED STATES PATENTS ON PAPERMAKING 


Third Quarter, 1952 


Compiled by CLARENCE J. WEST 


ee 


; Tue following list of United States patents has been com- 
piled from the current numbers of the Official Gazette of the 
United States Patent Office. Because, as a rule, only one claim 
is published in the Gazette, it is not claimed that the list is com- 
plete; also, it is possible that the list may contain some patents 
that do not apply specifically to pulp and paper manufacture, 

Copies of any of the following patents can be obtained from the 
United States Patent Office, Washington '25, D. C., by sending 
twenty-five cents for each patent desired. : 


July 1, 1952 


2,601,750. Carton handling and loading apparatus. Richard 
J. Fahey and Martin Burger, assignors to Shellmar Products 
Corp., Chicago, Ill. Filed Nov. 23, 1946. 20 claims. (CI. 
53-16.) An automatic positioning of egg cartons in side-by-side 
arrangement prior to filling. 

2,601,814. Jordan plug jacket. Oscar E. Larson, assignor to 
John W. Bolton & Sons, Inc., Lawrence, Mass. Filed Jan. 23, 
1946. 11 claims. (Cl. 92-27.) A jordan shell construction 
embodies a series of disks with cut-out portions which are adapted 
to receive the knives. 

2,601,815. Die for molding pulp articles. William J. De 
Reamer, assignor to Mapes Consolidated Manufacturing Co., 
Griffith, Ind. Filed Dec. 14, 1945. 11 claims. (Cl. 92-54.) 
A die for molding pulp articles includes a sheetlike body with 
closely arranged, relatively deep depressions and high projec- 
tions. 

2,601,816. Machine for inserting handles in cartons. Law- 
rence E. Arneson, assignor to Morris Paper Mills, Chicago, Il. 
Filed June 2, 1947. 12 claims. (Cl. 93-36.7.) A machine is 
provided for the insertion of U- or C-shaped metal carrying han- 
dles into cardboard bottle carriers. 

2,601,945. Container with water shedding top construction. 
Car] G. Preis, assignor to American Can Co., New York, N. Y. 
Filed April 14,1949. 4claims. (Cl. 229-7.) A paperboard milk 
container is provided with a domed top member. 

2,601,946. Dry or pressure-sealing envelope. Vincent E. 
Heywood, assignor to United States Envelope Co., Springfield, 
Mass. Filed Nov. 24, 1948. 17 claims. (Cl. 229-80.) The 
envelope is provided with a pull tap for opening its sealed closure 
flap, which is coated with a layer of tacky rubber latex. 

2,601,957. Congrot system for matching the speeds of mills 
and reels. Allan C. Halter, assignor to Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wis. Filed Nov. 5, 1949. 5 claims. 
(Cl. 242-75.) A system is provided for controlling the speed of a 
reel during the threading of a strip in which variations in the ten- 
sion setting of the strip during winding are ineffective to vary the 
speed of the reel during threading. 

2,602,029. Manufacture of bituminized fibrous products. 
Leonard C. Bradshaw, assignor to International Bitumen Hmul- 
sions Ltd., Slough, England. Filed Sept. 17, 1946. 6 claims. 
(Cl. 92-21.) A sheet is formed from approximately equal parts 
of asbestos fibers and a binder of fatty acid pitch mixed with 
sufficient sulphur to accelerate hardening and modified with a 
bard bitumen. a 

2,602,035. Paper pulp coating of coils. Guglielmo Camilli, 
Willard F. M. Gray, and Leo Mulligan, assignors to General 
Electric Co., Schenectady, N. Y. Filed Sept. 8, 1949. 2 claims. 
(Cl. 154-80.) A method for the hydraulic application of paper 
pulp insulation to electrical coils. tee 

2,602,071. Copolymerization of vinyl monomers with fatty 
oils, fatty acids, resins, and the like. Edward C. Haines, as- 
signor to Geo. D. Wetherill Varnish Co., Inc., Camden, N. J. 
Filed March 23, 1949. 7 claims. (Cl. 260-23.) The copoly- 
merization of styrene and tall oil gives a product suitable for 
paints and varnishes. 5 ; 

2,602,089. Process of preparing guaiacyl compounds from 
lignin. Irwin A. Pearl, assignor to Sulphite Products Corp., 
Appleton, Wis. Filed Nov. 12, 1949. 6 claims. (Cl. 260-521. ) 
Lignin (e.g., from sugar-free fermented spent sulphite liquor) is 
oxidized with cupric oxide and excess sodium hydroxide under 
pressure at 160-180°C. 


July 8, 1952 
2,602,325. Pulp testing device, John I’. Campbell and Theo- 
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dore M. Shirley, assignors to The Patent and Licensing Corp., 
New York, N. Y. Filed Dec. 31, 1947. 2 claims. (Cl. 73-63.) 
A freeness tester is designed for the measurement of the drainage 
characteristics of wood-fiber insulating-board pulps. 

2,602,379. “Beater. George W. Dodge, assignor to The Noble 
& Wood Machine Co., Hoosick Falls, N. Y. Filed Oct. 9, 1945. 
I claim. (Cl. 92-22.) A beater is designed so that runs can be 
made under controlled conditions of temperature, hydraulic 
shear, consistency, and pressure. 

2,602,380. Cylinder-tissue paper machine. Estel B. Geary, 
Niles, Mich. Filed June 20, 1950. 2 claims. (Cl. 92-43.) 
The machine is so constructed that excessive pressure on the paper 
web is eliminated and no pressure is required on the drier felt. 

2,602,381. Liquid-removing pressure roller. Waldemar C. 
Ewaldson, assignor to Western Electric Co., Inc., New York, 
N.Y. Filed April 16, 1947. 3 claims. (Cl. 92-49.) The pres- 
sure rollers of a pulp-insulating machine include a drive roller 
which rotates about a fixed axis and has annular grooves in its 
periphery adapted to receive ribbons of pulp surrounding elec- 
trical conductors. r 

2,602,382. Machine for making laminated paper tubes. 
Rudolph H, von Liedtke, Chicago, Iil., assignor to MeGraw Hlec- 
tric Co. Filed Sept. 4, 1945. 1claim. (Cl. 92-66.) A machine 
for the manufacture of laminated tubes from paper pulp. 

2,602,383. Method of making paper containers. Cesare 
Barbiere, assignor to Dixie Cup Co., Chicago, Il]. Filed Jan. 
10, 1948. 2 claims. (Cl. 93-39.1.) A paper cup is designed for 
hot liquids. 

2,602,416. Apparatus for treating box blanks. Louis Perilli, 
Waltham, Mass. Filed Dec. 11,1950. 16 claims. (Cl. 118-101.) 
An apparatus is provided for the removai of wax coatings from 
erent areas of precoated paper box blanks by the application of 

eat. 

2,602,559. Venting closure and liner therefor. Edward L. 
Dryer, assignor to Armstrong Cork Co., Lancaster, Pa. Filed 
Sept. 24, 1948. 2 claims. (Cl. 215-56.) A closure cap for 
bottles of bleaching solution embodies a composite liner which is 
capable of venting excess pressure developed in the bottles. 

2,602,581. Carton. William T. Stearn, assignor, to Celanese 
Corp. of America, New York, N. Y. Filed Oct. 21, 1948. 2 
claims. (Cl. 229-45.) A corrugated board shipping carton is 
adapted for the packaging of cones of yarn. 

2,602,739. Sizing compositions and their preparation and use 
in paper. Harco J. Tadema, assignor to Shell Development 
Co., San Francisco, Calif. Filed July 28, 1947. 9 claims. 
(Cl. 92-21.) A paper sizing agent consists of an aqueous emul- 
sion of rosin and an Hdeleanu extract of lubricating oil. 


July 15, 1952 


2,603,083. Apparatus for testing the resistance of materials 
to abrasion. Herbert F. Schiefer, assignor to the United States 
of America as represented by the Secretary of Commerce. Filed 
Feb. 19, 1948. 5 claims. (Cl. 73-7.) The tester embodies a 
belt-driven abradant wheel and a sample-holding ring which are 
rotated in the same direction and with the same angular velocity 
but about different axes. 

2,603,156. Shock-resistant product. Elbert C. Lathrop and 
Theodore R. Naffziger, assignors to the United States of America 
as represented by the Secretary of Agriculture. Filed Aug. 2, 
1946. 11 claims. (Cl. 102-95.) A board formed of water- 
softened vegetable fibers (e.g., wheat straw) and beaten, chemi- 
cally hydrated papermaking fibers is used for shotgun shell wads. 

2,603,181. Machine for applying adhesive to carton flaps. 
John Van Buren, assignor to Chisholm-Ryder Co. of Pennsyl- 
vania, Hanover, Pa. Filed Dec. 4, 1948. 4 claims. (Cl. 
118-253.) Measured amounts of glue are accurately applied to 
the parts of the carton to be sealed. 

2,603,350. Carton for handled tools. Carl S. Lehman, as- 
signor to The Fairfield Paper and Container Co., Baltimore, Ohio. 
Filed May 29, 1951. 5 claims. (Cl. 206-65.) The carton is so 
constructed that the tool heads (axes) cannot break or cut the 
carton. 

2,306,364. Magazine feed. Ludwig K. Heinrich, assignor to 
Celotex Corp., Chicago, Il, Filed Sept. 13, 1946. 2 claims. 
(Cl. 214-8.5.) A magazine-type sheet feeder is described in 
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which the sheets being fed are prevented from rocking back and 
forth while in the magazine. Mit ie 

2,603,380. Head and shell joint for drier drums. Lloyd 
Hornbostel, assignor to Beloit Iron Works, Beloit, Wis. Filed 
March 2, 1946. 6 claims. (Cl. 220-55.) A bridging clamp 
arrangement is provided for locking the heads of a drier drum to 
the shell without perforating the latter. ! 

2,603,400. Container and closure. James A Hollinshead, 
assignor to Consolidated Paper Co., Monroe, Mich. Filed Oct. 
4,1948. 2claims. (Cl. 229-5.5.) A hexagonal end closure for a 
cylindrical fiber drum consists of six symmetrical triangular scored 
portions. 

2,603,401., Shipping containers. Herman H. Strauss, as- 
signor to Gaylord Container Corp., St. Louis, Mo. Filed April 1, 
1949. 2claims. (Cl. 229-5.5.) The container is provided with 
side wall panel flaps which are designed to form triangular ledge 
sections. 

2,603,402. Shipping container. Herman H.. Strauss, as- 
signor to Gaylord Container Corp., St. Louis, Mo. Filed 
March 5, 1951. 1 claim. (Cl. 229-5.5.) The container is 
provided with separate end closure disks which are retained by 
integral hollow ledge sections formed by inwardly folded marginal 
flaps of the side wall panels. 

2,603,403. Consumer type container end structure. Glenn 8. 
Thompson, assignor to Ira M. Jones, River Hills, Wis. Filed 
May 22, 1947. 10 claims. (Cl. 229-5.5.) A food container has 
hollow rims at both ends, which serve to reinforce the body and 
form supporting ledges for end closures. 

2,603,404. Carton. Elmer E. Eldredge, assignor to Robert L. 
Eldredge, Plymouth, Wis. Filed Sept. 20, 1949. 1 claim. (Cl. 
229-16.) A double-wall corrugated carton for cheese is reinforced 
at each of its four vertical edges. 

2,603,405. Book style carton with infolded sides. - William P. 
Frankenstein, Cincinnati, Ohio. Filed Feb. 14, 1945. 10 claims. 
(Cl. 229-31.) In a book-style carton the halves of the box are 
provided with hollow, spaced walls. 

2,603,406. Corner construction for marginally flanged paper- 
board container covers, Walter C. George, assignor to Gaylord 
Container Corp., St. Louis, Mo. Filed Oct. 4, 1949. 7 claims. 
(Cl. 229-44.) The construction of the corner is described. 

2,603,407. Handled container and method of manufacture, 
Jay D. Crary, assignor to Paper Strap Inc., Portland, Ore. 
Filed June 2, 1948. 15claims. (Cl. 229-54.) A paper shopping 
bag is provided with a multi-ply paper-strap carrying handle. 

2,603,408. Shopping bag. Jay D. Crary, assignor to Paper 
Strap Inc., Portland, Ore. Filed June 13, 1949. 3 claims. (Cl. 
229-54.) The carrying strap has a relatively flat gripping surface. 

2,603,409. Handled container. Jay D. Crary, assignor to 
Paper Strap Inc., Portland, Ore. Filed June 30, 1950. 6 claims. 
(Cl. 229-54.) A shopping bag with a carrying handle. 

2,603,410. Mailing piece. James E. True and John B. Ruf- 
falo, assignors to True Associates John Service Corp., New York, 
N.Y. Filed June 29, 1949. 1 claim. (Cl. 229-92.1.) A letter 
is provided with one or more pockets for enclosures. 

2,603,571. Mastic floor covering and a process of making it. 
William Castellano, assignor to Union Oil Co. of California, 
Los Angeles, Calif. Filed Dec. 19, 1949. 17 claims. (Cl. 
106-123.) The covering is formed from a mixed polyhydric al- 
cohol ester of tall oil pitch and acids produced by the oxidation of 

_ paraffin wax; this is hardened by the addition of ethylcellulose. 

2,603,575. Method of making stiffened permeable resin 
coated fibrous sheets. August F. Schramm, Jr., White Plains, 
N.Y. Filed Nov. 17, 1949. 3 claims. (Cl. 117-16.) Sul- 
phite paper or thin felt is waterproofed by addition of a vinyl 
chloride-viny] acetate copolymer and a phosphate plasticizer 
and heating the sheet. 

2,603,611. Styrenated oil-tall oil vinyl esters coating com- 
positions. Paul E. Marling, assignor to Monsanto Chemical 
Co., St. Louis, Mo. Filed Oct. 25, 1948. 10 claims. (Cl. 260-23.) 
A transparent coating composition resistant to thermal softening 
and the action of organic solvents and alkali comprises 10 to 
75% of a mixture of the vinyl esters of tall oil acids and 25 to 
90% of a copolymer of 40 to 60% of a fatty acid-containing natural 
drying oil and 40 to 60% of a-methylstyrene. 

2,603,614. Flameproofing. Morris L. Nielsen and Howard K. 
Nason, assignors to Monsanto Chemical Co., St. Louis, Mo. 
Filed Dec. 30, 1949. 7 claims. (Cl. 260-30.2.) The product is 
a combination of a resorcinol- or phenol-formaldehyde resin and 
3 to 90% of the reaction product of 2 to 4 moles of melamine and 
1 mole of phosphorus pentoxide heated to about 400°C. 
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_ 2,603,969. Art of evaluating sanitary paper products. John 
T. Sobota, assignor to Fort, Howard Paper Co., Green Bay, Wis. 
Filed Oct. 5, 1949. 2 claims. (Cl. 73-159.) A portable ap- 
paratus is designed for demonstrating the absorbency of toilet 
tissue, 

2,604,021. Supporting holder for container blanks. André 
Schick, Lausanne, Switzerland. Filed Aug. 2, 1950. 6 claims, 
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(Cl. 93-49.) A supporting holder is used in the erection of card- | 
board bakery boxes from flat blanks. go ae 
2,604,022. Paper box folding and corner locking machine. | 
Frank A. Bellato, assignor to Carando Machine Works, Stockton, — 
Calif. Filed Feb. 23, 1951. 6 claims. (Cl. 93-51.) The ma- 
chine incorporates fingers as part of a plunger and die assembly for 
engaging hook-and-eye connections between infolded tabs on the 
ends of a box. : | 

2,604,067. Coating feed mechanism for gate rolls. Howard 
B. Richmond and Robert W. Mortensen, assignors to Consoli- 
dated Water Power & Paper Co., Wisconsin Rapids, Wis. Filed 
Aug. 12, 1950. 10 claims. (Cl. 118-262.) The mechanism 
includes means for continuously carrying a coating material feed 
pipe back and forth along the entire length of the nip of the gate 
rolls. bi | 
2,064,252. Tight carton. Frank D. Bergstein, Cincinnati, — 
Ohio. Filed April 9, 1947. 7 claims. (Cl. 229-5.5.) A ther- 
moplastic composition is sprayed onto the inner surface of the _ 
end closure. ; | 

2,604,253. Bib dispensing carton. Georgia B. Turner, Okla- _ 
homa City, Okla. Filed July 11, 1949. 4 claims. (Cl. 229-7.) | 

2,604,254. Box or carton. Louis Rosenfield, assignor to | 
Miro Container Co., Inc., Brooklyn, N. Y. _ Filed May 8, 1950. — 
1claim. (Cl. 229-8.) A heart-shaped box is provided with stiff 
paper rims adhesively attached to the cover and base. : 

2,604,255. Golf club box. Charles D. Welshenbach, assignor 
to The Hinde & Dauch Paper Co., Sandusky, Ohio. Filed Feb. 
12,1949. 3claims. (Cl. 229-27.) The container has separating _ |} 
partitions for spacing the ends of the clubs. \j 

2,604,256. Protective device. Earl B. Whitehead, assignor to 
Atlantic Carton Corp., Norwich, Conn. Filed Sept. 13, 1950. 
2 claims. (Cl. 229-89.) V-shaped tabs engage the inner walls 
of the carton and hold the articles away from the walls. 

2,604,354. Bottle carrier. Harry Z. Gray, Lebanon, Ohio. 
Filed Sept. 11, 1948. 9 claims. (Cl. 294-87.2.) <A two-layer 
flat sheet is formed with staggered openings in each layer and with 
bottle-engaging tabs. 

2,604,421. Apparatus for manufacturing corrugated inserts, 
adapted to be used in boxes. Fritz Widmer and Hermann Elmi- 
ger, assignors to Packmat A.G., Olten, Switzerland. Filed Feb. 
28,1950. 7claims. (Cl. 154-30.) <A corrugated strip is formed 
to which a facing sheet is adhesively attached. 

2,604,422. Metal joint for panels. James J. Plzak and Carl 
E. Husome, assignors to Consolidated Water Power & Paper Co., 
Wisconsin Rapids, Wis. Filed Oct. 25, 1946. 5 claims. (Cl. 
154-45.9.) A laminated paper or wood veneer panel incorporates 
a thin metal strip between adjacent subpanels to serve as a water- 
proof corner connector. 

2,604,423. Cellophane laminated with styrene-isobutylene 
copolyiner. Ober C. Slotterbeck, William H. Smyers, and David 
W. Young, assignors to Standard Oil Development Co., Linden, 
N. J. Filed Oct. 6, 1944. 4claims. (Cl. 154-46.) 

2,604,424. Glass fiber reinforced crepe paper. Kenneth N. 
Mathes, assignor to General Electric Co., Schenectady, N. Y. 
Filed Dec. 18, 1948. 1 claim. (Cl. 154-53.6.) Paper having 
lengthwise creping is coated on one side with glass fibers individ- 
ually spaced in substantially parallel relation to the creping. 

2,604,426. Method of fabricating a double-wall container. 
Emile McK. Beekman, assignor to the United States of America 
as represented by the Secretary of the Army. Filed Sept. 1, 
1950. 4 claims. (Cl. 154-83.) A double-wall, molded, resin- 
impregnated paper container is adapted for the shipment of 
storage batteries. 
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2,604,783. Device for testing gummed tape. Paul W. Her- 
rlinger, assignor to The Gummed Products Co., Troy, Ohio. 
Filed Jan. 27, 1950. 12 claims. (Cl. 73-150.) A device for 
measuring the wet tensile strength of gummed tape under condi- 
tions simulating actual use. 

2,604,824. Jordan engine construction. Ralph L. Draper, 
assignor to John W. Bolton & Sons, Inc., Lawrence, Mass. Filed 
May 5, 1947. 4 claims. (Cl. 92-27.) A jordan plug is provided 
with multiple-part, keystone-shaped separating members for 
insertion between the knives. 

2,604,825. Box blank taping machine. Karl Sieg, assignor to 
Samuel M. Langston Co., Camden, N. J. Filed April 7, 1948. 
6 claims. (Cl. 93-36.9.) Machine for applying adhesive tape to | 
a box blank formed of double-faced corrugated board, a 

2,604,826. Apparatus for making packages. Frank D. | 
Palmer, assignor to Package Machinery Co., East Longmeadow, | 
Mass. Filed May 31, 1944. 11 claims. (Cl. 93-39.2.) A 
machine for the manufacture of tubular containers for salt, sugar 
and the like is described; they have a pouring spout which can 
be repeatedly opened and closed. 

2,604,827. Carton erecting machine. Robert J. Hickin and 
Gerald H. Steele, assignors to The Ohio Boxboard Co., Rittman 
Ohio. Filed April 17, 1950. 3 claims. (Cl. 93-51.) The ap. 


Vol. 35, No. 12 December 1952 » TA P PL 


_ paratus is designed particularly for cartons of the corner-lock 


_ tray type. 


_ 2,604,828. Boxmaking machine. Samuel W. Lan - 
signor of one half each to Harold J. Nagle and Reginald aden ee 
Rochester, N.Y. Filed Jan. 22, 1949. 6 claims. (Cl. 93-54.2 } 
A machine for wrapping unstayed box blanks. 

_ __ 2,604,829. Drier mechanism for envelope machines, Vincent 
E. Heywood, assignor to United States Envelope Co., Spring- 
field, Mass. Filed April 17, 1948. 12 claims. (Cl. 98-74.) 
A mechanism designed to dry the gummed portion of the seal 
flap before the envelopes are stacked together. 

2,604,830. Method of winding composite tubular articles, 
Carl W. Heinle, assignor to American Can Co., New York, N. Y. 
Filed June 11, 1948. 5 claims. (Cl. 93-94.) A method of mak- 
ing spirally wound multi-ply composite tubes having an inner ply 
of metal foil. 

2,605,034. Carrier for bottles and cans. Marshall I. William- 
son, assignor to National Folding Box Co., Inc., New Haven 
Conn. Filed Aug. 3, 1950. 6 claims. (Cl. 224-48.) A bottle 
carrier is equipped with a paperboard strap handle. 

2,605,035. Carrier for bottles and cans. Marshall I. William- 
son, assignor to National Folding Box Co., New Haven, Conn. 
Filed Aug. 3, 1950. 3 claims. (Cl. 224-48.) The method of 
engagement of a paperboard strap handle to a bottle carrier is 
claimed. 

2,605,038. Article dispensing paper carton. William J. 
Wells, assignor to F. N. Burt Co., Inc., Buffalo, N. Y. Filed 
Feb. 14, 1948. 7 claims. (Cl. 229-17.) A dispensing carton 
for gum, candy, and the like has the closure flap near one end of 
the container. 

2,605,039. Inner compartment for candy boxes. Irving A. 
Deline, Denver, Colo. Filed Aug. 20, 1949. 1 claim. (Cl. 
229-42.) An inner subbox divides a candy box into a plurality 
of compartments. 

2,605,040. Bag construction. Daniel Belcher, assignor to 
Bemis Bro. Bag Co., Minneapolis, Minn. Filed April 12, 1948. 
3 claims. (Cl. 229-55.) The lower two thirds of the bag is of 
cellophane and the upper third consists of a more rigid material 
which will support the closure mechanism. 

2,605,041. Handle for suitcase-type containers. Charles D. 
Welshenbach, assignor to The Hinde & Dauch Paper Co., San- 
dusky, Ohio. Filed June 19, 1948. 4 ‘claims. (Cl. 229-52.) 
The handle is formed of a folded strip of paper which is inter- 
locked to the top wall member. 

2,605,101. Tension contro] system. Gerhard P. Lessmann, 
assignor to Westinghouse Electric Corp., East Pittsburgh, Pa. 
Filed Oct. 19, 1945. 8 claims. (Cl. 318-6.) A mechanical 
pressure type of resistance regulator is connected to a tensiom- 
eter-rol] shaft so that excessive movement of the tensiometer 
shaft cannot damage the relatively delicate regulator. 

2,605,168. Process for the preparation of chlorine dioxide. 
Ernst Wagner, assignor to Deutsche Gold- und Silber-Scheidean- 
stalt vormals Roessler, Frankfort-on-the-Main, Germany. 
Filed June 6, 1949. 5 claims. (Cl. 23-152.) Sodium chlorate 
is oxidized with air in the presence of sulphuric acid. 

2,605,328. Flexible web coated with an ethylcellulose com- 
position. Milton H. Pintell, Richmond, Va. Filed April 14, 
1949. 1 claim. (Cl. 117-122.) A label-coating agent contains 
5.2% o-terpheny! and 17.5% ethylcellulose in a suitable solvent. 
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2,605,679. Prebreaking mechanism for carton blanks. Orme 
Welsh and Elmer D. Noreen, St. Paul, Minn., assignors to The 
Sperry Corp. Filed July 9, 1949. 7 claims. (Cl. 93-37.) The 
mechanism is designed for preliminarily breaking of cartons or 
boards along lines on which they are to be subsequently folded 
in order to facilitate the subsequent folding operations. 

2,605,740. Machine for applying adhesive to paper and the 
like. Edgar F. Taylor, Nottingham, and Albert H. Williams, 
Bunny, England. Filed Dec. 22, 1948. 5 claims. (Cl. 118- 
236.) The apparatus consists of gripping devices which. feed a 
sheet of paper from a stack to a roller coated with adhesive and 
means for peeling the paper from the roller. 

2,605,794. Hydraulic log barker with traveling jets and auto- 
matic and manual controls. Herbert W. Guettler, San Fran- 
cisco, Calif. Filed March 26, 1949. 10 claims. (Cl. 144-208.) 
A high-pressure water jet is projected against the log while the 
latter is rotated. The nozzle head comprises a plurality of noz- 
zles, each having a jet opening for projecting a high-pressure 
water jet against the logs; water under appropriate pressure can 

_ be admitted to the nozzles selectively or simultaneously. 

2,605,855. Method of making acoustic diaphragms. Frank 
B. Lenz, assignor to Hawley Products Co., St. Charles, Ill. Filed 
Dec. 22, 1948. 6 claims. (Cl. 18-56.) A molded pulp dia- 
phragm is dampened and subjected to a pressure molding operation 
which has a marked lowering effect on the natural resonance. 

2,605,892. Dispensing container. Donald Waber and Ray- 
mond Braunster, Jr., Philadelphia, Pa. Filed July 6, 1951. 
9 claims. (Cl. 206-42.) The container has a substantially 
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central exit, relative to the sides of the container and at the bot- 


tom of the latter. 

2,605,893. Bottle cap display structure. James P. H. Leavitt 
assignor to Container Corp. of America, Chicago, Il. Filed 
March 26, 1951. 6 claims. (Cl. 206-44.11.) 

2,605,894. Hollow wall carton formed of two blanks. William 
P. Frankenstein, Cincinnati, Ohio, Filed Jan, 8, 1946. 13 
claims. (Cl. _206-45.22.) A container the lid of which acts as 
an easel for display purposes. 

2,605,951. Carton. Martin Burger, assignor to Shellmar 
Products Corp., Chicago, Ill. Filed Aug. 24, 1946, 4 claims. 
(Cl, 229-28. ) A cellular egg carton is formed of one blank in~ 
such a manner that it can be assembled without an adhesive. 

2,605,952. Collapsible cellular carton. Kenneth T. Buttery, 
assignor to Sutherland Paper Co., Kalamazoo, Mich. Filed Jan. 
22, 1947. 1 claim. (Cl. 229-28.) In an egg carton formed 
from an integral blank, the end walls are so designed that they 
are not easily disengaged. 

2,605,953. Hollow-walled box. Marshall I. Williamson, New 
Haven, Conn. Filed June 19, 1951. 7 claims. (Cl. 229-34.) 
The invention provides wall constructions covering a consider- 
able range of angles for the inside and the outside panels and also 
permits the box blanks to be prefolded and preglued. 

2,605,954. Hollow-walled box. Marshall I. Williamson, New 
Haven, Conn. Filed June 19, 1951. 6 claims. (Cl. 229-34.) 
This is similar to the previous patent. 

2,605,955.  Self-locking folding box. Reginald B. Meller, 
Oakland, Calif., assignor to Bemiss-Jason Co. Filed Dec. 16, 
1947. 6 claims. (Cl. 229-35.) The invention provides an 
improved interlock for rigidly connecting overlapping portions 
of a blank of foldable sheet material. 

2,606,094. Process ef degumming bast fibers. Mazy Byrne, 
West Palm Beach, Fla. Filed Aug. 22, 1949. 8 claims. (Cl. 
92-4.) Bast fibers are degummed by soaking at room tempera- 
ture with a solution of a soluble salt of an alkylated aryl poly- 
ether sulphate. 

2,606,103. Chemical recovery furnace with high-temperature 
superheater. Alexander L. Hamm, assignor to Combustion 
Engineering-Superheater, Inc., New York, N. Y. Filed June 
13, 1947. 5 claims. (Cl. 23-262.) The invention provides 
means for obtaining relatively high steam temperatures in super- 
heaters associated with chemical recovery furnaces. : 

2,606,114. Continuous pulp digester. Robert G. Lewis, 
Chippawa Falls, Wis., assignor of one half to Sidney D. Wells. 
Filed Nov. 1, 1946. 7 claims. (Cl. 92-7.) The apparatus con- 
sists of at least two digesters and a heat exchanger. White liq- 
uor is passed through the heat exchanger in a direction counter- 
current to the flow of stock. 

2,606,115. Process for modifying wood pulp for rapid dis- 
persion. Albert C. Nuessle and William P. Hall, assignor to 
Joseph Bancroft & Sons Co., Wilmington, Del. Filed March 
23, 1946. 6 claims. (Cl. 92-21.) The pulp sheets are treated 
with an aqueous solution of a strong acid and an organic nitro- 
gen-containing base, dried, and cured by heat. The product is 
substantially flame, glow, and mildew resistant. 
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2,606,411. Method of making packages. Oscar H. Hultin, 
assignor to Pneumatic Scale Corp., Ltd., Quincy, Mass. Filed 
May 28, 1947. lclaim. (Cl. 53-8.) A rectangular bag is made 
of parchment paper, cellophane, or the like and is protected by a 
sleeve of containerboard. 

2,606,520. Paper-coating machine. Leroy W. Hoel, assignor, 
to Paper Patents Co., Neenah, Wis. Filed March 12, 1949. 4 
claims. (Cl. 118-249.) The invention is designed to eliminate 
so-called ‘‘chatter marks’’ from coated papers. 

2,606,521. Adhesive applying apparatus for cigarette making 
machines. William E. Wray, assignor to The American Tobacco 
Company, New York, N. Y. Filed March 10, 1950. 2 claims. 
(Cl. 118-410.) 

2,606,651. Protective container for pies and cakes. John S. 
Bencich, San Francisco, Calif. Filed March 29, 1948. 1 claim, 
(Cl. 206-4.) The container consists of substantially comple- 
mental sections with locking means. 

2,606,653. Display container. Vernis G. Knudson, assignor 
to Treasure Masters Corp., Minneapolis, Minn. Filed Jan. 20, 
1951. 4 claims. (Cl. 206-44.12.) The container is designed 
for the display of greeting cards. 

2,606,655. Commodity dispensing package and wrapper there- 
for. Shy Rosen, assignor to Milprint, Inc., Milwaukee, Wis. 
Filed Oct. 30, 1947. 2 claims. (Cl. 206-57.) A container for 
dispensing sanitary napkins and other tissues from a pocket-size 
pack. 

2,606,669. Sheet conveying, stacking, and delivering appara- 
tus. Hugh 8. Morrison, assignor to Fairfield Paper and Con- 
tainer Co., Baltimore, Ohio. Filed April 14, 1950. 12 claims. 
(Cl. 214-6.) This is a continuation of U. 8. patent 2,506,550; 
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the present invention provides an improved gate structure which 
prevents jamming of the sheets. 

2,606,709. Shipping case. Troy L. Carey and Isadore Luber- 
sky, assignors to Fibreboard Products Inc., San Francisco, Calif. 
- Filed July 3, 1948. 2claims. (Cl. 229-23.) The shipping case 
has a bottomless outer shell, an inner liner adapted to be tele- 
scoped within the outer shell, and an outer inner liner to be tele- 
scoped within the inner liner. \ 

2,606,710. Partitioned container. Jules M. Reaves, assignor 
of 50% to Heiskell. Weatherford, Jr., Memphis, Tenn. Filed 
June 21, 1948. 4 claims. (Cl. 229-27.) A container for butter 
or oleomargarine is capable of receiving and retaining dividers. 

2,606,711. Compartmental folded paperboard carrier with 
handle. Homer W. Forrer, assignor to Atlanta Paper Co., 
Atlanta, Ga. Filed Sept. 15, 1950. 6 claims. (Cl. 229-27.) 
A carrier for small jars and cans has a medial partition which 
defines two compartments and provides a central panel from which 
the carrier may be suspended. j 

2,606,712. Bottle carrier. Michael H. Kowal, assignor to 
Empire Box Corp., Garfield, N. J. | Filed March 24, 1949. 1 
claim. (Cl. 229-28.) The two rows of bottles are effectually 
separated by a solid central partition which also serves as a con- 
nector for a separate handle. : 

2,606,775. Manifolding. Douglas A. Newman, assignor to 
Columbia Ribbon and Carbon Manufacturing Company, Inc., 
Glen Cove, N. Y. Filed March 23, 1946. 1 claim. (CI. 282- 
28.) A record sheet for manifolding purposes. 

2,606,842. Stabilized rosin size. Charles C. Price, assignor 
to Hercules Powder Co., Wilmington, Del. Filed Oct. 25, 1947. 
13 claims. (Cl. 106-218.) A stabilized paste rosin size consists 
of rosin, saponified rosin, or mixtures thereof which contain from 
0.5 to 3% of an aryl nitro compound, such as m-dinitrobenzene, 
1,3,5-trinitrobenzene, or trinitrotoluene. : 

2,606,851. Phonograph record and method of manufacture. 
Eugene D. O’ Mahony and George P. Humfeld, assignors to Radio 
Corp. of America, New York, N. Y. Filed Nov. 12, 1948. 12 
claims. (Cl. 154-48.) The core of a phonograph record con- 
sists of felted paper pulp impregnated with zein, which may be 
modified with Vinsol resin or rosin. The surfaces are paper 
sheets coated with a thermoplastic resin, such as ethylcellulose 
or viny] chloride-acetate copolymer. 

2,606,884. Adhesive comprising Vinsol and a _ butadiene- 
acrylonitrile synthetic rubber. Evart E. Mayfield, assignor to 
Hercules Powder Co., Wilmington, Del. Filed April 27, 1950. 
11 claims. (Cl. 260-27.) A mixture of Vinsol and a substan- 
tially completely polymerized butadiene-acrylonitrile copoly- 
mer in the ratio of 1:3 to 3:2 is suitable as a laminant for paper, 
cellophane, and the like. 
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2,607,486. Iron oxide flotation process. James A. Barr, Jr., 
assignor to Armour and Co., Chicago, Il]. Filed Aug. 30, 1946. 
2 claims. (Cl. 209-166.) The collector is a sulphonated or 
sulphated tall oil from which the bulk of the abietic acid has been 
removed. 

2,607,501. Apparatus for stacking wallboard panels and the 
like. Douglas C. Jeffrey, assignor to National Gypsum Co., 
Buffalo, N. Y. Filed June 25, 1947. 13 claims. (Cl. 214-6.) 
The apparatus receives a continuously moving line of wallboard 
bundles and automatically stacks them on a transportable sup- 
porting structure into a plurality of contiguous columns. 

2,607,504. Bottle closure. Rudolph Sonnenberg, assignor to 
Mid-West Bottle Cap Co., Belvidere, Ill. Filed Sept. 19, 1947. 
2 claims. (Cl. 215-29.) A milk bottle cap is formed of a lami- 
nate of paper and meta] foil with microcrystalline wax. 

2,607,524. Envelope structure, Fred Gerson, Elmhurst, N. Y. 
Filed June 25, 1949. 1 claim. (Cl. 229-72.) An envelope for 
hardware items has a corrugated partition which divides it in 
various sized compartments. 

2,607,678. Method of deinking waste paper. Louis J. 
Scheid, assignor to Watervliiet Paper Co., Watervliiet, Mich. 
Filed Aug. 5, 1947. 5 claims. (Cl. 92-1.5.) Paper with a sa- 
ponifiable oil-base ink is saponified with sodium hydroxide and 
treated with carbon tetrachloride, with soybean flour as an emul- 
sifying agent. 

2,607,679. Apparatus for removing liquid from cotton linters. 
Clarence B. Weiss and Charles W. Dean, assignors to Buckeye 
Cotton Oil Co., Memphis, Tenn. Filed Feb. 17, 1947. 3 claims. 
(C]. 100-98. ) 

2,607,680. Apparatus and method for processing vegetable 
fibers. Clarence B. Weiss and Charles W. Dean, assignors to 
Buckeye Cotton Oil Co., Memphis, Tenn. Filed Feb. 17, 1947. 
2 claims. (Cl. 92-7.) Cotton linters are treated in the above 
apparatus with 2.5% alkali at a pressure of 100 p.s.i. The vis- 
cosity of the resulting cellulose is about 3000 seconds. 

2,607,711. Adhesive tapes and liners having low-adhesion 
coatings. James O. Hendricks, assignor to Minnesota Mining & 
Manufacturing Co., St. Paul, Minn. Filed Oct. 27, 1949. 13 
claims. (Cl. 117-122.) 
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2,607,712. : Bxtrason coating machine. Robert C. Sturken, 
assignor to Frank W. Egan & Co., New Brunswick, N. J. Filed 
Jan. 28, 1952. 4 claims. (Cl. 154-1.) A machine is capable of 
binding a thin sheet of hot thermoplastic material to the surface 
of paper. 


2,607,823. Crepe paper cable insulation. Guglielmo Camilli 


and Leo Mulligan, assignors to General Electric Co., Schenec- | 


tady, N. Y. Filed Sept. 28, 1949. 6 claims. (Cl. 174-124.) 


A plurality of layers of calendered crepe paper is wound in a | 


spiral about the conductor. 

2,607,824. Two-way stretch paper in insulated cables. 
Guglielmo Camilli and Leo Mulligan, assignors to Genéral Elec- 
tric Co., Schenectady, N. Y. Filed Dec. 21, 1950. 4 claims, 
(Cl. 174-124.) The crepe paper tape has two crepings substan- 
tially perpendicular to each other so that each individual layer 
of the tape can stretch in two directions. 
patents are capable of withstanding sharp cable bends. 


August 26, 1952 


Apparatus for setting up paper receptacles. Ralph 
R. Richardson and Don W. Coy, assignors to Chicago Carton 
Co., Chicago, Ill. Filed Sept. 29, 1949. 13 claims. (Cl. 
93-49.) The mechanism provides means for automatically in- 
serting locking tongues formed in certain walls of the receptacle 
through slits in other walls thereof. 
2,608,140. Shot shell manufacture. 
Dorothy R. Adessa, assignors to Remington Arms Co., Inc., 
Bridgeport, Conn. Filed Feb. 15, 1947. 2 claims. (Cl. 
93-83.) A method is described for the manufacture of shot shell 
bodies from Fourdrinier kraft paper. 
2,608,223. Portable log debarker. 


2,608, 139. 


Co., Wausau, Wis. Filed Feb. 5, 1949. 7 claims. 
208.) The construction of a revolving chain-type portable de- 
barker is described. 

2,608,224. Chain-type log barker. Henrik J. Eklund and 
Clarence W. Miller, assignors to D. J. Murray Manufacturing 
Co., Wausau, Wis. Filed Nov. 28, 1949. 9 claims. (Cl 
144-208.) An annular series of alternately oppositely inclined 
chains is revolvably suspended so that the rotor assemblage will 
automatically centralize itself relative to the logs as it is brought. 
into active position. 

2,608,338. Egg carton. Martin Burger, assignor to Shellmar 
Products Corp., Chicago, Ill. Filed Nov. 21, 1945. 7 claims. 
(Cl. 229-28.) A fiberboard egg carton includes a longitudinal 
partition and a plurality of transverse partitions. 

2,608,339. Cardboard packing. Boye Benzon-Petersen, as- 
signor to Aktiebolaget Akerlund & Rausing, Lund, Sweden. 
Filed April 8, 1946. 8 claims. (Cl. 229-28.) The subdivision 
of containers (intended for glassware, china, and the like) into 
a number of individual cells is effected by means of a sinuous 
strip of cardboard and a number of parallel extending strips. 

2,608,340. Container. John S. Donnell, assignor to Florida 
Fibre Box Co., Sarasota, Fla. Filed July 28, 1949. 1 claim. 
(Cl. 229-33.) A shipping container for fruits and vegetables is. 
formed of double-faced corrugated board with single thickness 
end walls and double thickness side walls. 


2,608,341. Fiber container with improved tearing strip. 
George I. Eckman, assignor to American Can Co., New York, 
N. Y. Filed Oct. 20, 1947. 1 claim. (Cl. 229-51.) A fibrous 
container for frozen foods and the like has a tearing strip which is 
defined by score lines arranged on both sides of the material of 
the body of the container. 

2,608,467. Production of sulphur dioxide. Warren K. Lewis, 
assignor to Standard Oil Development Co., Linden, N. J. Filed 
Dec. 22, 1948. 7 claims. (Cl. 23-179.) Pure sulphur dioxide 
free of oxygen and sulphur contaminants can be continuously 
prepared by burning sulphur, hydrogen sulphide, or sulphur- 
containing ores and passing the gases through a purification zone 
containing a mixture of iron oxides (50% FesO; and 50% Fe30,). 

2,608,492. Insulation board. Margaret E. Mueller, New 
York, N. Y. Filed Dec. 19, 1944. 5 claims. (Cl. 92-3.) A 
method of forming a board from hemp or flax shives. 

2,608,503. Method of making adhesive tapes and adhesive 
units. Frank J. Meyer, East Orange, N. J. Filed Sept. 16, 
1950. 12 claims. (Cl. 154-118.) An adhesive tape of paper, 
coated on both sides or impregnated with a normally tacky, 


pressure-sensitive adhesive, is provided with a liner strip of 


Holland cloth, polyethylene, or other material. 


same. 
Co., New York, N. Y. Filed July 12, 1947. 53 claims. 
260-17.5.) A solution is prepared by adding 10 lb. of 50% so- 
dium hydroxide to a slurry of 25 Ib. of lignin in 65 Ib. of water. 


Ten pounds of this 25% lignin solution are mixed with 25 lb. of | 


re latex and the mixture is added to 0.8% sulphuric acid at 
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The cables in these | 


Walter L. Finlay and | 


Henrik J. Eklund and | 
Clarence W. Miller, assignors to D. J. Murray Manufacturing — 
(Cl. 144- | 


2,608,537. Lignin reinforced rubber and method of making | 
Arthur Pollak, assignor to West Virginia Pulp and Paper | 
(Cl. | 
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2,608,857. Mount for tensile testing speci i 
materials. Richard R. La Torre and Thomas W. George Wath 
ington, D. C. Filed Aug. 12, 1949. 4 claims. (Cl. 73-103.) 
A mounting head for a tensile tester is so construeted that all 
parts of the specimen under stress are maintained in precise axial 
alignment with the direction of stress application. 

2,608,910. Screening of fibrous material. John McCrystle 
New Brunswick, N. J. Filed April 26, 1946. 5 claims. (Cl 
92-20.) In the operation of a flat screen with a pulp consistency 
of 0.5 to 2%, positive jet streams of water under pressure are in- 
troduced at an angle of less than 75° to the plane of the screen; 
the water is so introduced that the entire operating areas of the 
screen are directly subjected to its action. 

2,608,911. Concrete form lining material. Orcutt W. Frost 
and James H. Conover, assignors to United States Gypsum Co. 
Chicago, Ill. Filed May 1, 1946. 13 claims. (Cl. 92-40.} 
A wet mat is formed of pulp to which rosin size and alum have 
been added; before the mat is dried, it is treated with a composi- 
tion containing 10° parts of furfural (or formaldehyde) and 20 
parts of sodium hydroxide in 300 parts of water; upon drying 
the sizing effect in the outer part of the board is destroyed, 80 
that concrete or cement will not adhere to it. ; 

2,608,912. Apparatus for producing paper. Harold M. 
Davis, assignor to Precision Paper, Inc., Calais, Vt. Filed Feb. 
23, 1949. 13 claims. (Cl: 92-44.) The invention relates to 
a method of and means for controlling the flow and character of 
the pulp stream as it leaves the head box. This is accomplished 
by the use of a plurality of baffles in the head box with means for 
ppporting them in close proximity to the bottom portion of the 

OX. 

2,608,913. Suction box connection to manifold. Samuel 
M. Bratton, assignor to The Pusey & Jones Corp., Wilmington, 
Del. Filed Oct. 15, 1946. 17 claims. (Cl. 92-51.) The in- 
vention provides, in combination with a vertically adjustable 
Fourdrinier machine having suction boxes carried by the support- 
ing rail thereof, a fixed manifold connected to the suction and 
discharge lines and a vertically adjustable connection, including 
a slidable joint between a coupling conduit section. 

2,608,916. Carton-folding mechanism. Robert J. Hickin, 
assignor to The Ohio Boxboard Co., Rittman, Ohio. Filed 
Oct. 4, 1950. 9 claims. (Cl. 93-51.) 

2,608,917. Folding machine. Charles Hess, assignor to S&S 
Corrugated Paper Machinery Co., Inc., Brooklyn, N. Y. Filed 
Noy. 20, 1947. 2claims. (Cl. 93-52.) A pair of deflecting bars 
cooperate with folding slats to deflect the side panels upward as 
the blank passes through the machine. 

2,608,949. Glue-spotting apparatus. Felice G. Pasotti, as- 
signor to Ball Brothers Co., Muncie, Ind. Filed Nov. 28, 1947. 
8 claims. (Cl. 118-8.) A method of applying glue to cartons 
to hold them in assemble relationship. 

2,609,135. Container. Dennis I. McKenzie, assignor to 
Moraine Box Co., Dayton, Ohio. Filed Feb. 17, 1948. 7 
claims. (Cl. 229-14.) A wooden crate type of reinforcement 
structure for a cardboard container. 

2,609,136. Packing element. Nicholas M. Sider, assignor to 
Container Corp. of America, Chicago, Il]. Filed Sept. 19, 1947. 
4 claims. (Cl. 229-14.) A packing element is formed with a 
truss construction which prevents deformation. 

2,609,137. Carton. Patrick A. Toensmeier, assignor to 
The Bartgis Brothers Co., Ilchester, Md. Filed Nov. 13, 1950. 
5 claims. (Cl. 229-15.) The construction of a paper handle for 
a bottle carrier is claimed. 

2,609,138. Carton and carton blank. Arthur J. Weiss, as- 
signor to Robert Gair Co., Inc., New York, N. Y._ Filed Dec. 
26, 1946. 2 claims. (Cl. 229-16.) A method of forming a 
siftproof carton is described. 

2,609,157. Winding apparatus. Jes Asmussen and Frank 
Gruper, assignor to Marathon Corp., Rothchild, Wis. Filed 
Nov. 12, 1947. 3 claims. (Cl. 242-66.) Means are provided 
for controlling the pressure and tension of the web by com- 
pensating for the normal increase in pressure and tension upon 
the web as it is being wound. 

2,609,284. Coated abrasive article and method of making. 
Leonard R. Nestor, assignor to Minnesota Mining & Manufactur- 
ing Co., St. Paul, Minn. Filed June 28, 1947. 7 claims. (Cl. 
51-302.) An alkali-converted oxidized starch is used for bonding 
grit to sandpaper. 

2,609,321. Craze-resistant resinous coating, coated product, 
and process of making it. Donald G. Patterson, assignor to 
American Cyanamid Co., New York, N. Y. Filed May 7, 1948. 
10 claims. (Cl. 154-121.) A laminated product has a coating of 
a melamine-formaldehyde or urea-formaldehyde resin and glass 
fibers. 
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2,609,732. Cylinder papermaking machine. Roy H. Brey- 
fogle, assignor to Alton Box Board Co., Alton, Ill. Filed March 
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14, 1946. 2 claims. (Cl. 92-43.) A cylinder machine is pro- 
vided with means for introducing white water or other diluting 
liquor into the vat circle of the machine; the quantity of liquid 
is such as to maintain consistent stock consistency throughout 
the entire vat; circle. 

2,609,733. Method of molding magnesia insulation material. 
Roland W. Honnig, assignor to Johns-Manville Corp., New York 
N.Y; «Filed Oct. 26,1945, 14 claims. (Cl. 92-54.) A method 
of forming a light weight, strong magnesia block from magnesium 
carbonate and asbestos fibers. 

2,609,735. Apparatus for sealing containers. Robert A. 
Farrell and William G. Mueller, assignor to Marathon Corp., 
Rothschild, Wis. Filed July 18, 1947. 7 claims. (Cl. 93-39.1.) 
A method is given for molding and sealing a thermoplastic or 
thermoplastic-coated flexible sealing membrane within the open- 
ing of a tubular carton and onto its flaps. 

2,609,736. Machine for folding paper box blanks on a stack 
thereof. Hugh KE. Montgomery, Jacksonville, Fla. Filed June 3, 
1948. 6 claims. (Cl. 93-49.) The machine operates on the 
topmost blank while it is still in the stack. 

_ 2,609,923. Bag package with fork-life handling means. Budd 
KE. Simonton, assignor to St. Regis Paper Co., New York, N. Y. 
Filed Oct. 27, 1949. 3 claims. (Cl. 206-60.) A method is 
described for packing loads of multiwall bags for shipment. 

_ 2,609,981. Tumbler-carrying carton. Hubert V. Bolding, as- 
signor to The Bradley & Gilbert Co., Louisville, Ky. Filed 
April 11, 1950. 4 claims. (Cl. 224.48.) The carton contains 
dividers for separating the body of the container into individual 
glass-receiving cells. . 

2,609,985. Container with flat top and integral overcap. 
George C. Reid and Samuel 8. Jacobs, assignors to American 
Can Co., New York, N. Y. Filed May 22, 1947. 3 claims. 
No 229-7.) The patent covers a top of a milk container and the 
ike. 

2,610,119. Defibering presoaked lignocellulose. Gunnar 
Magnuson, assignor to Aktiebolaget Defibrator, Stockholm, 
Sweden. Filed Sept. 14, 1946. 1 claim. (CI. 92-6.) Chips are 
soaked at room temperature for 4 to 28 hr in an aqueous solution 
of an alkali hydroxide, alkali sulphite, acid, or salt and then 
digested by the Asplund process. 

2,610,136. Manufacture of corrugated paperboard. James P. 
Casey, Lowell O. Gill, and Robert A. Sherman, assignors to 
A. E. Staley Manufacturing Co., Decatur, Ill. Filed May 1, 
1946. 2 claims. (Cl. 154-33.05.) An adhesive for corrugated. 
paperboard consists of partially hydrated starch granules in a 
nongelatinous aqueous medium. Methods for the preparation of 
the starch are given. 

2,610,138. Manufacture of resin-bound fiber  structure- 
Clark C. Heritage, assignor to Wood Conversion Co., St. Paul, 
Minn. Filed Nov. 27, 1945. 2 claims. (Cl. 154-101.) A method 
is described for forming a fiber blanket from cellulosic fibers and a 
phenol-formaldehyde resin. 

2,610,160. Wallboard containing a phenol formaldehyde resin 
and cattail fibers. Estelle M. 8. Muncio, New Orleans, La. 
Filed Feb. 14, 1951. 4 claims. (Cl. 260-17.2.) Cattail fibers, 
treated with a phenol- or resorcinol-formaldehyde resin and an 
acid catalyst, are formed into an insulation board. 
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2,610,517. Belt drive for papermaking machines. Lloyd 
Hornbostel, assignor to Beloit Iron Works, Beloit, Wis. Filed 
March 11, 1946. 8 claims. (Cl. 74-242.11.) The invention 
covers a belt-slack adjusting mechanism. 

2,610,553. Controlled flow beater. Frank Hayes, assignor to 
The Noble & Wood Machine Co., Hoosick Falls, N. Y. Filed 
Feb. 26, 1951. 4 claims. (Cl. 92-22.) The beater roll has a 
cell spacing greater than 0.24 and less than | in.; means are pro- 
vided for controlling the flow of the stock to the roll under veloc- 
ity and in small quantity sufficient only to cover the edges of the 
bars which define the small cells. 

2,610,554. Jordan engine plug construction. Harold D. 
Stuck, assignor to John W. Bolton & Sons, Inc., Lawrence, Mass. 
Filed Dec. 17, 1947. 3claims. (Cl. 92-37.) The major parts of 
the castings forming the outside body are replaced by an outside 
hollow truncated conical jacket which preferably has longitudinal 
grooves in which the plug bars can be fixed. 

2,610,555. Method for producing shingle stock. John A. 
Romano, Berkeley Heights, N. J. Filed May 27, 1946. 2 
claims. (Cl. 92-67.) A method of forming shingles of the as- 
bestos-cement type is claimed. 

2,610,556. Device for making tubes from sheet material. 
Francis C. Worth, Ridgewood, N. Y. Filed Aug. 25, 1950. 
16 claims. (Cl. 93-77.) A machine is designed for applying 
labels to various articles, such as flexible or rigid containers, balls 
of thread, and the like. 

2,610,581. Multicolor proof press. David D. Vandercook, 
Edward O. Vandercook, and Raymond L. Pelland, assignors to 
Vandercook & Sons, Inc., Chicago, Ill. Filed March 22, 1947, 
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14 claims. (Cl. 101-208.) A proof press is designed for testing 
the suitability of paper for multicolor printing. } 

2,610,756. Straight-sided stacking tote or packing box. Wil- 
son F, Best, Grand Rapids, Mich. Filed April 7, 1950. 5 
claims. (Cl. 220-4.) The box is formed of a metal bottom and 
fiberboard end and side walls. 

2,610,782. Box. Henry L. Metzger, Castleton-on-Hudson, 
N.Y. Filed Jan. 7, 1948. 4claims. (Cl. 229-16.) A container 
for cheese. ‘ 

2,610,782. Interlocking sections for paper boxes. Ronald 
McReary, Corvallis, Ore. Filed Jan. 28, 1950. 6 claims. (Cl. 
229-33.) An interlocking means is an integral part of the box. 

2,610,783. Self-locking box. Thomas Ochar, Little Falls, 
N. Y. Filed Nov. 9, 1950. 2 claims. (Cl. 229-45.) The 
locking lungs are formed from end flaps-folded back upon them- 
selves so as to provide a double thickness. 

2,610,784. Continuously attached envelopes. Beulah L. 
Henry, New York, N. Y. Filed Oct. 18, 1949. 4 claims. (Cl. 
229-69.) Envelopes are connected together in strip formation 
to permit feeding through a typewriter or addressograph. 

2,610,905. Accelerated settling of bleach impurities. Jerrold 
O. Hinshaw, assignor to Purex Corp., Ltd., South Gate, Calif. 
Filed June 9, 1950. 4 claims. (Cl. 23-86.) In the preparation 
of sodium hypochlorite, the chlorination is carried to the point 
where no appreciable amount of free sodium hydroxide remains, 
after which about 0.5% free sodium hydroxide is added. 

2,610,920. Flameproofing composition. Harry Hopkinson, 
Lawrenceville, N. J. Filed Nov. 1, 1948. 7 claims. (Cl. 
106-15.) The basis is a chlorinated organic material in com- 
bination with a metallic oxide. 

2,610,924. Resinous adhesive composition. Raymond R. 
Lamm, assignor to the Patent and Licensing Corp., New York, 
N. Y. Filed May 1, 1948. 2 claims. (Cl. 106-240.) The 
adhesive consists of limed rosin, a paraffin wax-naphthalene con- 
densate, and clay. 

2,610,928. Mineralized bituminous roofing. Harold W. 
-Greider and George A. Fasold, assignors to The Philip Carey 
Manufacturing Co., Cincinnati, Ohio. Filed Aug. 7, 1948. 
2 claims. (Cl. 117-168.) Roofing felt is coated with an asphalt 
(82%) and a filler composed of 47% of powdered limestone and 
21% of asbestos dust. 

2,610,934. Method of and apparatus for making honeycomb 
material. Roger C. Steele, assignor to California Reinforced 
Plastics Co., Berkeley, Calif. Filed Nov. 22, 1948. 13 claims. 
(Cl. 154-1.8.) A machine has means for applying glue lines to 
an elongated sheet and means for lapping into superposed layers 
which may be formed into a honeycomb structure. 

2,610,935. Creped paper product and process. William W. 
Rowe, assignor to Cincinnati Industries, Inc., Lockland, Ohio. 
Filed Feb. 24, 1949. 18 claims. (Cl. 154-33.05.) A water 
dispersion of a thermoplastic adhesive is used in the creping 
operation. 

2,610,936. Reinforced paper article. Arthur E. Carlson, 
Hingham, Mass. Filed Aug. 10, 1949. 17 claims. (Cl. 
154-53.5.) Paper is reinforced with rayon, nylon, or other syn- 
thetic material. 

2,610,939. Method of laminating glassine paper. Jacob L. 
Fisher and George C. Borden, Jr., assignors to Riegel Paper 
Corp., New York, N. Y. Filed Dec. 26, 1946. 8 claims. (CI. 
154-138.) A laminating agent for glassine sheets consists of 
about 83% of amorphous wax, about 12% of polymerized rosin, 
about 3% of a viscous polybutene, and about 2% of ‘butyl’ 
resin. 

2,610,954. Oxidized alkali lignin as a rubber reinforcing agent. 
Rudolf A. V. Raff and George H. Tomlinson, Jr., assignors to 
Howard Smith Paper Mills Ltd., Montreal, Canada. Filed Feb. 
27,1948. 4 claims. (Cl. 260-17.6.) Oxidized alkali lignin with 
a melting point above 240°C. is used as a reinforcing agent for a 
GR-S rubber. 

2,610,966. Process for treating tall oil with alkylene oxides, 
Vito Esposito, assignor to R. M. Hollingshead Corp., Camden, 
N. J. Filed Oct. 17, 1949. 9 claims. (Cl. 260-97.5.) The 
process of reacting tall oil with ethylene oxide is described. The 
eet fe product is suitable for use in hydraulic fluid composi- 

ions. 
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2,611,154. Method of pressing blanks of molded pulp. Bu- 
gene M. Chevrier, Montrouge, France. Filed Sept. 13, 1948. 
3 claims. (CI. 18-56.) A method is claimed for the surface press- 
ing of blanks of molded pulp to form a cylindrical container; 
it is specially suitable for forming ribs or beads in the bottom 
wall of a container. 

2,611,179. Cutting apparatus for wallboards and the like. 
Joseph F. Butler, Pittsburgh, Pa. Filed May 2, 1946. 2 claims. 
(Cl. 30-287.) An apparatus for cutting and scoring plaster 
board, gypsum board, and like materials. 

2,611,225. Machinery for fabricating bags in various sizes. 
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Victor G. Williams, assignor to Delamere & Williams Co. Ltd.,_ 
Toronto, Ontario, Canada. Filed Dec. 30, 1948. 4 claims. — 
(Cl. 53-88.) A machine is provided with simple adjustable — 
means by which bags can be made in a variety of sizes. ge 

2,611,298. Apparatus for making expanded sheet material. 
Carl B. Rowe; assignor to Research Products Corp., Madison, 
Wis. Filed Jan. 19, 1949. 4 claims. (Cl. 93-1.) An appara- 
tus for expanding thin flexible material, such as paper, cloth, foil, 
and the like, slits the material and then stretches it to convert the _ 
slits into openings. : 

2 611,299. Weniing of collapsed cartons and the like. Alfred 
G. Rose and James Paige, assignors to Rose Brothers (Gains- 
borough) Ltd., Gainsborough, England. Filed Sept. 6, 1950. 
5 claims. (Cl. 93-53.) A method is described for the feeding of — 
collapsed cartons from a stack to a forwarding device which 
moves the carton to an operating device. : 

2,611,312. Embossing calender. Paul R. Illner, assignor to _ 
The Champion Paper and Fibre Co., Hamilton, Ohio. Filed _ 
Oct. 17, 1946. 2claims. (Cl. 101-23.) An embossing calender, 
which will emboss a paper web on both sides in a single pass _ 
through the rolls, has an engraved pattern on the surface of each 
of two metallic rolls. 

2,611,313. Duplicating method. Ray B. Keller and Harold 
B. Dawson, assignors to Hammermill Paper Co., Erie, Pa. Filed | 
Dec. 10, 1946. 2 claims. (Cl. 101-149.4.) The master sheet 
(paper or the like) carries a coating. of any suitable duplicating _ 
material and a protective coating of a waxy material. | 

2,611,401. Hydraulic log-barker having kerf-cutting and | 
bark-removing jets. Robert E. Burton, Willits, Calif. Filed 
Oct. 17, 1950. 2claims. (Cl. 144-208.) The barker utilizes the | 
combined effect of at least two hydraulic jets, one of which is a 
leading jet which cuts through the bark and is followed by a peel- 
ing jet or jets which serve to peel the cut bark from the wood. 

2,611,521. Carrier for chimed cans. Frank W. Hackman and 
William J. Poole, assignors to Container Corp. of America, Chi- 
cago, Ill. Filed Sept. 16, 1949. 1 claim. (Cl. 224-45.) A 
retaining flap construction in combination with a carrier for cans 
will cause the can to be held securely in the carrier by an in- 
wardly extending retaining flap. 

2,611,526. Heavy-duty shipping container. Walter C. 
George, assignor to Gaylord Container Corp., St. Louis, Mo, 
Filed Oct. 20, 1950. 2 claims. (Cl. 229-14.) A relatively tall, 
heavy-duty container is designed for the shipment of rayon yarn 
wound on cones. 

2,611,527. Portable display carton. John V. Fisher, San 
Francisco, Calif. Filed Jan. 16, 1950. 4 claims. (Cl. 229-16.) 
A container for canned goods and the like is suitable as a carry- 
home item. 

2,611,528. Container. Samuel Vadner, Cynwyd, Pa. Filed 
Aug. 1, 1950. 6 claims. (Cl. 229-23.) A container has high” 
resistance to the stresses and strains imposed by relatively 
heavy supported loads. ; 

2,611,529. Integral carton for protection of fragile articles. 
Jobn F. Currivan, Dayton, Ohio. Filed Oct. 27, 1948. 9 
claims. (Cl. 229-38.) A carton is described which is suitable for 
articles such as radio tubes. 

2,611,530. Shipping carton with handhole reinforcing and 
flap securing clip. Walter C. George, assignor to Gaylord Con- 
tainer Corp., St. Louis, Mo. Filed Oct. 1 1948. 3 claims. 
(Cl. 229-52.) <A bottle-shipping carton. 

2,611,531. Two-lamp wrapper. Gordon A. Conkle, assignor 
to General Electric Co., Schenectady, N. Y. Filed Feb. 25, 1949. 
4 claims. (Cl. 229-90.) A lamp wrapper has the form of a 
sleeve for holding and protecting a pair of incandescent lamps. 

2,611,569. Paperboard pallet. Willits KE. Coleman and 
James P. H. Leavitt, assignors to Container Corp. of America, 
Chicago, Ill. Filed March 26, 1948. 3 claims. (Cl. 248-120.) 
The construction of a disposable paperboard pallet which can be 
handled by a fork-lift truck is described. f 

2,611,682. Methods of recovering hydrogen sulphide from 
sulphide containing soda liquors obtained in cellulose production. 
Nils V. Mannbro, Fredricksberg, Sweden. Filed Dec. 4, 1950. 
4 claims. (Cl. 23-181.) Hydrogen sulphide is recovered from 
the smelt containing sodium sulphide and sodium carbonate by 
passing a solution of the smelt and carbon dioxide-containing gas 
in counterflow through an absorption tower. 

2,611,694, Fire-resistant sheet material. Hubert L. Becher, 
assignor to Homasote Co., Inc., Fernwood, N. J. Filed June 27, — 
1947, 6 claims. (Cl. 92-3.) A fire-resistant material contains 
40 to 60% by weight of fiber, 20 to 40% of amine resin, 4 to 12% 
of a chlorinated resin and 12 to 20% of hydrated alumina. 

2,611,717. Method of calendering mineral coated paper. — 
Brainard I. Sooy and Harry C. Fisher, assignors to The Gardner 
Board and Carton Co., Middletown, Ohio. Filed Jan. 22, 1949. 
2 claims. (Cl. 117-64.) The web, coated with a mineral sub- 
stance, is treated while on the rolls with an aqueous solution of 
gelled starch having a solids content of 4.5 to 15% by weight. 

2,611,752. Tackifiers and softeners for synthetic rubbers and 
compositions containing the same. Robert H. Barth, assignor to 
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Heyden Chemical Corp., New York, N. Y. Filed July 21, 1950 
18 claims. (Cl. 260-23.7.) The product is formed ay heating 
170 parts of tall oil and 748 parts of partial formals of penta- 
erythritol for 2 hr. at 275° and then refluxing with butyraldehyde 
and concentrated hydrochloric acid for 4 hr. 
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2,611,974.. Method of measuring the moisture content of a 
running web. Nils N. Str&tveit, Oslo, and Arne Julius Schie, 
Drammen, Norway. Filed Sept. 26, 1949. 17 claims. (Cl. 34- 
41.) The decrease in the temperature of the web, caused by 
evaporation of water from the web, is used as a measure of the 
moisture content. 

2,612,016. Folding and filling machine. Swan F. Anderson, 
assignor of one half to Ralph F. Anderson, Rockford, Il. Filed 
Aug. 16, 1946. 13 claims. (Cl. 53-56.) The apparatus auto- 
matically sets up a knocked-down carton, fills it with ice cream, 
and then closes it. 

2,612,083. Beater roll. Frank Hayes, assignor to Noble & 
Wood Machine Co., Hoosick Falls, N. Y. Filed Sept. 3, 1947. 
4 claims. (Cl. 92-22.) The beater roll has a cell spacing greater 
than 0.24 and less than 1 in.; means are provided for controlling 
the flow of the stock to the roll under velocity and in small 
quantities sufficient only to cover the edges of the bars which 

efine the small cells. 

2,612,085. Apparatus for assembling partitions for packing 
cells. Richard C. Merry, Oakville, Ontario, Canada. Filed 
Sept. 22,1948. 7claims. (Cl. 93-37.) A machine is capable of 
forming the partitions and cross-partitions to form packing cells 
for bottled beverages, eggs, and other articles. 

2,612,086. Cellular carton erecting machine. Harold R. 
Houtman, assignor to Sutherland Paper Co., Kalamazoo, Mich. 
Filed Dee. 4, 1950. 15 claims. (Cl. 93-37.) A machine is 
adapted to erect the partitions of egg cartons in which a part of 
the transverse partitions must be swung in one direction and a 
part in the opposite direction to erect them. 

2,612,087. Machine for erecting cartons. Franklin M. Will- 
brandt, assignor to Sutherland Paper Co., Kalamazco, Mich. 
Filed Oct. 7, 1949. 13 claims. (Cl. 93-49.) A machine is 
claimed for the erection of cartons comprising side walls hingedly 
connected to a bottom, one opposed pair of the walls having slits 


therein providing deflectable portions above the slit and the other 
pair having corner flaps provided with tongues engageable with 
such deflectable portions, 

2,612,088. Closure flap folding and envelope stacking mecha- 
nism for envelope machines. Vincent E, Heywood, assignor to 
United States Envelope Co., Springfield, Mass. Filed July ee 
1948. 4 claims. (Cl. 93-62.) 

2,612,190. Paper mill felt. Edward H. Hall, Fitchburg, 
Mass. Filed Jan. 27, 1949. 10 claims. (Cl. 139-426.) Pure 
nylon threads are used as the warp at the extreme edges of the 
felt; the warp threads in the margins may be wholly nylon or a 
mixture of nylon and cotton; this gives a felt with more durable 
edges and margins. 

2,612,305. Container. Arthur P. Klasing and Benjamin M. 
Williams, assignors to Gaylord Container Corp., St. Louis, Mo. 
Filed Oct. 12, 1949. 5 claims, (Cl. 229-23.) The invention 
covers multiple-trip fiberboard bottle containers. 

2,612,306. Carton. William P. Frankenstein, Cincinnati, 
Ohio. Filed July 17, 1946. 17 claims. (Cl. 229-31.) A fold- 
able shipping container is so designed that the contents can be 
displayed and, after use, the container can be converted into a toy 
building. 

2,612,307. Container closure. Frank H. Waggoner, Ramsey, 
N. J. Filed Dec, 16, 1949. 8 claims. (Cl. 229-44.) A top 
closure for a cereal container consists of two flexible overlapping 
flaps, one of which is wider than the other. 

2,612,308. Box handle and fastening means. Roy C. Potts, 
Takoma Park, D.C. Filed Jan. 23, 1948. 11 claims. (Cl. 229- 
52.) Means are provided for the attachment of a wire handle to 
a fiberboard shipping container. 

2 612,309. Combination handle and clip for containers. Roy 
C. Potts, Takoma Park, D. C. Filed Dec. 20, 1946. 6 claims. 
(Cl. 229-52.) The construction of containers for the shipment of 
eggs, fruits, and vegetables is claimed. 

2,612,445. Process of making hardboard and the like con- 
taining furfuryl alcohol resin. Oswald Spence, assignor to 
Masonite Corp., Laurel, Miss. Filed July 30, 1949. 4 claims. 
(Cl. 92-21.) Masonite pulp is treated with a partially condensed 
water-insoluble furfury] alcohol resin and the product is formed 
into a board about 0.5 in. thick and containing 16 to 20% resin 
by heat and pressure. ; 
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The Sulfox Process for Recovering 
Chemicals from Sulphite Mills 


ROBERT S. ARIES and ARTHUR POLLAK 


For sulphite pulp mills the new Sulfox (sulphide 
oxidation) process provides an efficient reuse of pulping 
chemicals and the important associated benefit of greatly 
reduced stream pollution. The new process can eliminate 
over 95% of the worst source of pollution—the waste liquor— 
from sulphite mills not now recovering their waste liquors. 
This applies not only to the usual acid sulphite pulp mill but 
also to mills making neutral sulphite or neutral sulphite semi- 
chemical pulps. Many such pulps, known for their excep- 
tional strength and high bleachability, have been held back 
by the lack of a suitable chemicals recovery process. 

In the Sulfox process the usual lime or dolomite base of the 
sulphite cooking acid is replaced by a soda base. This soda 
can be supplied either as soda ash, salt cake, or sodium sul- 
phite. 

Most of the steps of the Sulfox process utilize equipment 
that can be assembled from items that have been on the 
market in standard sizes for years. 

In brief, in the Sulfox process the waste liquor is collected, 
evaporated, burned, and smelted very much as now done in 
the sulphate pulp industry. The resulting smelt, mainly 
sodium sulphide and sodium carbonate, is then dissolved 
and subjected to a controlled air oxidation. This yields a 
mixture of sodium sulphite and sodium carbonate suitable 
for reuse in making up sulphite cooking liquor. 

The process works with sulphite waste liquor alone or 
mixed with other waste liquor, such as that of the sulphate 
process without impairing its effectiveness or that of either 
of the pulp processes. 

Estimates for installations in sulphite mills show costs 
lower than for sulphate recovery plants of the same pulp 

capacity. Most of the equipment is similar but there is 
much less ash per ton of pulp, and the cost of the dissolving 
and oxidizing units is less than the cost of the sulphate pulp 
mill lime reclaiming and caustic plants which would not be 
needed. 

A general flowsheet illustrating the sequence of unit proc- 
esses for a sulphite mill is shown in Fig. 1. More detailed 
flowsheets of the unit processes follow with explanations. 


ADVANTAGES 


The pulping cycle in the typical sulphite mill using a lime 
or dolomite base liquor needs no modifications in converting 
to a soda base. Much of the liquor-making facilities remain 
useful. 

The use of soda instead of lime as base tends to improve 
pulp quality and is known to have been used commercially 
from time to time in a number of mills; a few mills are cook- 
ing with soda-base liquor today. 

With soda as base, because of the high solubilities of all 
the constituents of the liquor, there can be no scale forming 
and no precipitation of sulphites or sulphates. This allows 
the increased use of blow-back and also makes indirect heaters 
much more practical. With indirect heaters there is less 
dilution and more chemicals can be charged into the digester— 
a considerable benefit when chips are tightly packed. 

Burning the waste liquor provides heat for generating 
steam. The fuel value of this liquor is about 8000 B.t.u 
per pound of solids. While some of this steam is consumed 
in evaporating waste liquor, about 5000 lb. steam per ton pulp 
remain for use in the pulp mill. 

The advantage of the large reduction in stream pollution 
possible with the process is too well known to warrant de- 
scription here. The merit in conserving most of the sulphur 
now wasted is also obvious in view of its scarcity. 


Rosert 8. Arres and ArrHuR Pouiak, The Sulfox Corp., New Yiork, Nove 
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- WASTE LIQUOR SULPHUR 


The composition of soda-base sulphite waste liquor is 
similar to that using other bases—lime, magnesia, or am- 
monia. 


The molar ratio of sulphur to calcium in sulphite waste | 
This ratio of sulphur | 


liquor is 1.9 to 2.0 before evaporation. 6 
to base also applies to soda, S/Na2O, and ammonia, 8/2NH3. 


Some typical data available in the literature on sulphite | 


waste liquor composition are tabulated in Table I. 


Table I. Sulphite Waste Liquor Compositions 
-——-Pound moles-—— |} 
Per 1000 lb. Ratio, 
Base, Sulphur, solids sulphur: 
Liquor Ref. Base % % Base Sulphur base 
Digester liquor (6) CaO 7.7 8.8 1.388 2.75 2.0 
Digester liquor (9) 2NH; 4.25 7.53 1.25 2.36 1.89 
3.86 6.53 «1,13 727 0d- eso 
Digester liquor (4) NaO 6.3 6.2 1.02 1.94 1.90 
Evaporated liquor 
unneutralized (7) CaO 6.63 6.00 1.19 1.88 1.58 


As with other bases having soluble sulphates the waste | 
liquor carries in the new process, additionally, some inert _ 
About 20% of the total sodium in the liquor} 


sodium sulfate. 
is inert as sodium sulphate. 

This amount of sulphate does not appear to affect cooking 
conditions or the quality of the pulp. 
base sulphite have been known to exceed this proportion of 
sulphate due to poor operating conditions in the liquor plant. 

The sulphur content of sulphite waste liquors has been re- 
ported by a number of workers. One mill using lime base 
reports an average consumption of 253 lb. sulphur with 223 
Ib. sulphur in the waste liquor associated with 1 ton of pulp. 
The rest, 30 lb, was lost in the blow pit. Of this waste liquor 
sulphur, 178 lb. was organic, 45 lb. was inorganic, excess 
cooking chemicals, etc. (3). 

For the purpose of this paper we might consider that the 
average cited above, of 223 lb. sulphur contained in the waste 
liquor per ton pulp as typical of lime-base liquor. For the 
proposed process this would need adjustment for inert sodium 
sulphate. At a ratio of S/NaxO = 2.0, the active soda is 
then 223/2 X 62/32 = 216 lb. Na.O. With 20% as inert 
soda this becomes 216/0.80 = 270 lb. Na2,O (4.36 moles) per 
ton pulp. 

The inert sulphur is then (270 — 216) X 32/62 = 28 lb. 
sulphur. The total sulphur in waste liquor is thus 223 + 
28 = 251 lb. sulphur (7.84 moles) per ton pulp. 

From the foregoing this sulphur is distributed as follows: 


Table II. Distribution of Sulphur in Waste Liquor 


Sulphur, 
: lb. per ton 
= ; i Form pulp Per cent 
Organic sulphur 178 71 
Inorganic sulphites 45 18 
Inorganic sulphate 28 11 
Total 251 100 


Soda Content 


The liquor contains soda equivalent to the bases of other } 


liquors. Allowing for the extra sodium sulphate this has 
been calculated in the previous paragraph to total 270 Ib. 
Na,O in the waste liquor per ton pulp. 


Mills cooking soda- | 


This figure can be confirmed by calculations from cooking | 


liquors. Thus, a ton of pulp uses 2200 gal. of cooking liquor 
(6), weighing 19,000 Ib. With the typical 1.2% of combined 
SO: this means 0.012 X 62/64 X 19,000 = 221 Ib. Na.O. 
Allowing for the extra sodium sulphate this becomes 276 lb. 
Na.O, a very close check. 
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Total Solids 


The solids content of sulphite waste li 1 ‘Ox1 : 
i ) quor is approximatel 
the sum of the sodium oxide, the sulphur dioxide, and the ORIPS AGL 
organic matter associated with a ton of pulp. TK 


A ton of pulp is 1800 Ib. of oven-dry pulp which, at a yield 
of 45% comes from 4000 Ib. of wood, oven-dry basis. About 
10% of the organic matter is lost as water of reaction, as gas | 


and vapor—carbon dioxide, methanol, ete. Accordingly a nay 4.36 Nas0 = 270 lb 
ie} ? e e is 


the organic matter dissolved in waste liquor is then 0.90 
2200 = 1980 lb. 

The total solids is then this 1980 Ib. of organic matter plus 
the 270 Ib. of Na,O and the 500 lb. of sulphur dioxide already 
computed—a total of 2750 lb. 

The waste liquor from the digesters thus contains about 
9.1% S and 9.8% Na,O. 


8.77 8 = 281 1b 


WASHING 


In a properly designed and operated washing system it is 
practical to collect nearly all, 95% or better, of the waste 
liquor without undue dilution. The big point is to conserve 
all waste liquor so far as possible, that is, to avoid thinning 
with too much water. When too much water gets into the 
waste liquor it costs too much to evaporate. This means 
it must go to waste—to pollute nearby streams. Aside from 
the elimination of obvious leakage points, the principal fea- 
ture of a good collection system is the reuse of all waters or 


BLOW PIT 


98% Recovery 1800 1b Pulp 


liquors in progressive stages or in countercurrent flows 
ors in” ages or tere 8. 4.27 Nas0 265 1b 0.09 Na0 1b 
While this is not now the practice in the typical sulphite mill, 7.68 S 246 0.15 3° 3 lp 0-94 8 = 30 lb 


such cycles are in common use in sulphate mills were the waste Solids 2700 1b Solids 


: : 4 aaa : ae 50 1b 
liquor is valued for its chemical content. No important Water 21800 Water 9450 
obstacles are anticipated in applying such efficient washing 
cycles to sulphite mills. 
A typical flowsheet for the collection of waste liquor in an 
efficient sulphite mill is shown in Fig. 2. PULP 
164 3 ' 
i Solids : 


Fig. 2. Soda-base sulphite pulping process material 
balance 


Basis 2000 Ib. pulp, 90% oven dry 


With modern vacuum washers not less than 98% of these 
chemicals are recoverable using 2.0 lb. of water per pound 
pulp for washing. This means that the liquor going to the 
evaporators will contain 2700 lb. of solids with 265 lb. Na»O 
and 246 Ib. 8S. The liquor solids concentration may be 11% 
or higher. 


EVAPORATION 


The evaporation of soda-base sulphite waste liquor is far 
simpler than lime-base liquor; there is no scaling due to lime 
deposits. The liquor may be evaporated directly or after 
neutralization. If neutralization is desired, soda for this is 
available from the recovery cycle. 

The evaporation of soda-base sulphite waste liquor may 
be expected to parallel the performance of the magnesia-base 
waste liquor at the Weyerhaeuser Co. where a six-body 
quintuple effect evaporator was reported to operate satis- 
factorily. There, waste liquor at 12 to 14% solids, is said 
to be evaporated to 50 to 55% solids with 4.8 lb. of water 
evaporated per pound of steam (/). 

The evaporation of unneutralized sulphite liquor causes 
the volatilization of considerable sulphur dioxide. Table I 
shows that evaporation reduces the sulphur:soda ratio from 
2.0 to about 1.6 due to the partial pressure of sulphur dioxide 
in the liquor. This means the disengagement of up to 50 lb. 
of sulphur per ton pulp, the exact amount depending on many 
operating conditions. 

Most of the sulphur dioxide so evolved can be absorbed 
by means of a scrubber using make-up soda ash and chemicals 
recovered in the Sulfox process as will be described. In the 


EVAPORATOR 


OXIDIZER 


Fig. 1. General flow sheet of the Sulfox process for sul- 
phite waste liquor 
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4,27 NagQ 265 1b 
7.68 8 246 


Solids 2700 1b 
Water 21800 


VAPOR 
EVAPORATOR REARS SCRUBBER 


4.19 NapO 260 
5.97 S 191 


Solidg60 1b Solids 2650 
Water 2450 


8S |47 lb 
absorbed 


Fig. 3. Soda-base sulphite waste liquor evaporation ma- 
terial balance 


Basis 2000 lb. pulp, 90% oven dry 


present example, Fig. 3, the volatile sulphur is 50 lb. and a 95% 
recovery by scrubbing evaporator vapor is considered. A 2% 
handling loss of all chemicals is allowed. 

The evaporation of sulphite waste liquor without neutra- 
lization is feasible, and evaporators have been so operated 
in the magnesia process (2). Neutralization before evapora- 
tion to a pH of 7.5 to 8.0 is also feasible using recovered sodium 
carbonate. 

For the purpose of these calculations, however, this sulphur 
dioxide will be deducted in considering the composition of 
the evaporated waste liquor. Accordingly, allowing for 
losses, the sulphite liquor, evaporated to 52% solids. will 
contain 191 lb. of sulphur and 260 Ib. of sodium oxide in 2650 
Ib. solids. 

Before evaporation the soda and sulphur dioxide were 
present in almost the exact proportions for acid sulphite. 
After evaporation the proportions are those of a mixture of 
acid sulphites and neutral sulphite. There is a corresponding 
increase in pH, the evaporated liquor having a pH of 4 (7). 

The probable composition of evaporated waste liquor is 
shown in Table III. This is a ratio of active S/Na,O = 1.53. 


Table III. Evaporated Waste Liquor 


———— Pound moles————\ 


Compound a20 S 
NaySO, 0.84 0.84 
Na,SO; 0.31 0.31 
NaHSO; 0.35 0.71 
Na,SO3R 1.26 1.26 
NaHSO;R 1.43 2.85 

Total 4.1 9 5 : O7 
COMBUSTION 


Soda-base sulphite waste liquor burns readily in modern 
combustion units such as those widely used in sulphate mills. 
Its fuel value is somewhat higher than that of sulphate black 
liquor, and the green ash made handles similarly, though 
there is less of it. The actual values for soda-base sulphite 
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waste liquor will depend on how much, if any, soda is added 
for neutralization prior to evaporation. asa Se 

Soda-base sulphite waste liquor solids, not neutralized, 
has a gross heat value near 8000 B.t.u. per Ib. The liquor 
can be burned at 50 to 55% solids directly or, for better fur- 
nace efficiency, further concentrated in cascade-type evap- | 
orators, or even dried in spray driers. The liquor solids | 
per ton pulp is about the same as for sulphate pulp but the 
soda content of the solids from unneutralized liquor is only } 
about 40% as high. The smelt from soda-base sulphite | 
liquor is also richer in sulphide. | 

The stack gas from the combustion of soda-base sulphite — 
waste liquor containsseveral times the concentration of sulphur 
dioxide found in sulphate mill stacks and this gas would be 
scrubbed using recovered soda ash. The combustion fur- 
nace generates considerable soda fume and this would be | 
collected in scrubbers or by means of electrical precipitators _ 
like those in use in sulphate mills. 

The material balance typical for a combustion unit using 
soda-base sulphite waste liquor is shown in Fig. 4. 


Furnace Reactions | 
The combustion of the waste liquor, resulting in a smelt, ff 
converts the chemicals into sodium sulphide, carbonate, and — 
some sulphate. Considerable sulphur dioxide is carried off _ 
in the combustion gas. 
In the furnace the liquor first drys, then chars. At this | 
stage sodium sulphate remains unchanged. Organic and | 
inorganic sulphites decompose and organic matter becomes 
mostly carbon. The reactions of the sulphur and sodium | 
compounds are approximated by the following: 
2NaHSO; — Na2SO3 a SO, 
2NaSOz — NaeSO, Sa NasCOs3 + SO, 
2NaHSO;R — NaSO;:R + SOz 
2Na.803R os NaeSO, os NasCO3 + SO, 


DISC 
EVAPORATOR 


65% Solids 


SOLIDS 2650 1b 


WATER 1430 
4.19 Naz0 260 ld 
5.97 S 191 


1.95 NaoS 152 lb 
1.87 Nasco 198 3-408 109 lt 
0.24 Nagsoy 22) 
4.06 385 
LOSSES 
0.13 Naz0 8 lb SMELT 
0.388 12 


Fig. 4. Soda-base sulphite waste liquor combustion ma- | 
terial balance 


Basis 2000 Ib. pulp, 90% oven dry 
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Combustion and reduction follow. Reduction is never 
complete and is accompanied by the formation of some sodium 
carbonate, approximately: 


NapSOx, —e 0.8Na8 + 0.1Na.SO, + 0.1NasCO; + 0.180, 


The loss of soda due to volatilization may amount to per- 
haps 1%, assuming an electrical precipitator would be used. 
At this point, too, miscellaneous chemical losses in the proc- 
ess, about 2%, are also provided for. 

The result of these reactions, allowing for losses, thus 
yields, in pound moles per ton pulp: 


Table IV. Char Products 


— —— Moles duc eLEys: LNETEN 

Compounds NaSO4 Coles POON SOs 
0.71NaHSO; 0.17 OL17 0.52 
1 .26N a2SO3R 0.62 0.62 0.62 
2.85NaHSO;R 0.70 0.70 2.10 
Total 2.46 1.64 3.39 


The reduction reactions then result, allowing for losses, 
in the following smelt composition: 


Table V.. Smelt Composition 


Moles Mole, % Pounds Weight, % 
Sodium sulphide 1.95 48 152 40 
Sodium carbonate 187 46 198 51 
Sodium sulphate 0.24 6 35 9 
Total 4.06 100 385 100 


The combustion gas then contains 3.4 moles SO», equivalent 
to 109 Ib. of sulphur. 


SULPHIDE OXIDATION 


The smelt from the combustion of soda-base sulphite waste 


SULFITE SODA 
Sag POWDER ASH 


-98 NaoO 


3 0.38 NeCOs 1.56 8 
2.15 8 40 1b 50 1b 
1.72 NagS0z 217 lb 
1.85 NaoCOs 196 

0.39 NapS0, 56 

0.02 NasSo05 3 

472 1b 


DISSOLVER 


0.34 S 4.36 Nao 0.09 S$ 
6.69 S 3 1b 
er 1.40 Nao803 176 1b 
4.64 NaHSO 3 483 
0.63 NaoSO, 89 
0.02 NagSo0, 5 
WASTE VENT 
Gas GAS 


Fig. 5. Sulfox process sulphur dioxide recovery material 
balance 


Basis 2000 Ib. pulp, 90% oven dry 
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Vent 
Gas 


4 
8.77 8 
0.92 free SO, 


6.94 NaHSOs 
0.87 NagSOx 
0.02 Nao5o0s 


Fig. 6. Sulfox process raw cooking acid material balance 
Basis 2000 lb. pulp, 90% oven dry 


liquor is dissolved using a somewhat different procedure than 
the current practice in sulphate pulp mills. The resulting 
liquor is then ready for oxidation. 

The sodium sulphide is converted directly into sodium 
sulphite by oxidation with air. No catalyst is needed, and 
the conversion yield is about 90%. The balance is mostly 
sodium sulphate with a very small amount going to sodium 
thiosulphate. The sodium carbonate in the green ash is 
inert and does not impair the’ oxidation reaction. 

The oxidation consumes considerable oxygen and so a 
good deal of air must be supplied. To avoid undesirable side 
products the volume and temperature of the air must be 
controlled to a reasonable extent. The preferred tempera- 
ture is in the range of 275 to 300°F. 

To make all this air available to the sodium sulphide at 
atmospheric pressure a special way of contacting was devised. 

The product is a dry powder—a mixture of sodium car-- 
bonate and sodium sulphite. Per ton of pulp, the smelt 
chemicals listed in Table V, are thus converted in the composi- 
tion shown in Table VI. A 2% handling loss is allowed. 


Table VI. Sulphite Powder Composition 


Moles Mole, % — Pounds Weight, % 
Sodium sulphite Ie? 43 217 46 
Sodium carbonate 1.85 46 196 42 
Sodium sulphate 0.39 10 56 ii 
Sodium sulphide 0.00 0 0 0 
Sodium thiosulphate 0.02 1 3 ff 
100 472 100 


Total 3.98 


SULPHUR DIOXIDE RECOVERY 


Sulphur dioxide is available for recovery at two points of 
the process. The first is at the evaporators assuming there 
is no neutralization. As has been noted earlier, this amounts 
to about 50 Ib. sulphur (1.56 moles) per ton pulp. Another 
109 Ib. of sulphur (3.40 moles) is to be found in the waste 
liquor furnace combustion gas as SOs. 
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The sulphur recovered with the soda amounts to 69 lb. 
(2.15 moles) of the 281 lb. (8.77 moles) used in the process. 
This is a recovery of 25%. ; 

Recovering 90% of the sulphur dioxide in the waste liquor 
furnace combustion gas would add another 99 Ib. (3.09 moles) 
of sulphur and so increase the sulphur recovery another 357%. 

Recovering 94% of the sulphur dioxide in the evaporator 
vapor adds another 47 lb. (1.47 moles) sulphur, a recovery of 
another 17%. 

All of these sources together would total a recovery of 77% 
of the sulphur. The sulphur make-up is then 66 lb. per ton 
pulp. Figures 5 and 6 are flowsheets for these steps. 


STACK GAS SCRUBBER 


The stack gas from a furnace burning soda-base sulphite 
waste liquor is much richer in sulphur dioxide than the gas 
from burning sulphate waste liquor. 

The sulphite gas contains about 0.7% SOs, hot, wet gas 
basis. A ton of pulp results in about 460 lb. moles of wet 
stack gas, about 150 c.f.m. at 150°F. per daily ton pulp. A 
100-ton mill would require a scrubber about 10 ft. in diameter 
with only a few feet of filling or of equivalent devices to 
recover only 90% of the sulphur. A better recovery may be 
feasible but a very efficient scrubber is to be avoided; the 
excess air in the stack gas causes too much oxidation to sul- 
phate. : 

The scrubbing chemicals would be the sulphite powder 
product plus 40 lb. of new soda ash (0.38 mole) as make-up. 
The scrubbing liquor can absorb SO, up to a molar ratio of 
S/Na:O of about 1.3 (8). The active Na.O in the sulphite 
powder, see Table VI, totals 3.57 moles and the active sul- 
phur, 1.72 moles. With the new soda ash added this is a 
ratio of S/NaO of only 1.72/3.95 = 0.48. This allows the 
absorption of (1.8) (3.95) — 1.72 = 3.4 moles SOs. A 90% 
recovery would add only 3.1 moles bringing the active S/N.O 
ratio to only 1.22, Figure 5 shows the material balance with 
an allowance for some oxidation to sodium sulphate. 


EVAPORATOR VAPOR SCRUBBER 


The sulphur dioxide liberated from unneutralized soda- 
base sulphite waste liquor during evaporation is much richer 
than stack gas and consequently can be absorbed in liquors 
of a much higher active S/Na.O ratio than in stack gas. Ac- 
cordingly it is feasible to use the recovered sulphite liquor 
after enrichment with the SO, in the stack gas. 

Recovering 95% of this SO. would make a sulphite liquor 
with an active S/Na.O ratio of 6.04/3.72 or 1.62. This ap- 
proximates the composition Na.SO; + 3NaHSO3. 

This liquor is then fortified with sulphur burner gas to 
make raw cooking liquor in the customary way. 


CHEMICALS MAKE-UP 
The make-up of soda has already been noted in connection 


with the addition of new soda ash to the scrubbing liquor. — 
As indicated in Fig. 5, 40 lb. of soda ash suffice as make-up. 
This is a recovery of about 91% of the soda used. 

The recovery of sulphur is not so complete and, as has been q 
shown, is only 76%. This may be improved, much depending 
on local operating conditions. As shown in Fig. 6 a make-up 
of 70 lb. of sulphur corresponds to the 24% loss with an al- 
lowance also for losses during sulphur burning. 

The resulting raw liquor contains 1.5% free SOz, 1.2% 
combined SOs, 2.7 total SO: This is based on the use of 
19,000 Ib. of cooking liquor per ton pulp—about 2200 gal. 

The Sulfox process also provides simple and effective means 
for recovering the waste liquors of the neutral sulphite and 
neutral sulphite semichemical pulp processes. 
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Nomography and Empirical Equations. By Lee H. John- 
son, Tulane University. John Wiley & Sons, New 
York, 1952. -Cloth, 6 X 9, 150 pages. $3.75. 


The purpose of this book is to explain two useful methods 
for handling data from experiments, which gives quick 
graphical answers where numerical data are substituted 
into formulas, and empirical equations, which are the 
mathematical expressions of data plotted in the form of 
curves. Ninety-six illustrations increase the value of the 
book. There is a need for more books of this type since 
the contents of each volume is limited to the author’s ex- 
perience. 


One of the Men Behind Eastwood Wires 


Dwight Calaway 


MASTER OF THE “HOT RETORT” 


Here Dwight Calaway is regulating the | 


flow of water that cools one of our bat- 
tery of annealing retorts. This type of 
furnace is used to anneal alloy plates 
and coils of wire. 

Careful control of heat, varying ac- 
cording to material and requirements, 
is essential to assure retention of each 
alloy’s special qualities. 

Because we, ourselves, make every step 


in the fashioning of fourdrinier wires, 
beginning with the creation of our own 
alloys, we are able to dictate perfect con- 
trol at every stage of manufacture. 

Every step is laboratory-guided and 
checked, with constant analysis down 
to and including the finished wire. Our 
“formula” for making fine wires is 
simply : PROPER ALLOYING + CONTROL 
+ ANALYSIS = QUALITY. 


EASTWOOD-NEALLEY CORPORATION e Belleville, N. J. 
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Part of an installation of R-C | 

2-stage Vacuum Pumps in new 

mill of Elk Falls Company, Ltd., 
Duncan Bay, B. C. 


R-C vacuum pumps 
pay handsome dividends 


Add up the economies gained by selection 
of high operating speed (600 rpm and above) 
R-C Vacuum Pumps, and you'll find hand- 


some, long-time dividends, such as: 


Lower first cost for motors 
Very little sealing water needed 
Smaller floor space needed 
Reduced power consumption 
Low maintenance expense 


Less expensive foundations 


Performance not adversely 

affected by high temperature of 
incoming air or sealing water 

But even more important than these op- 
erating savings are those that come from 
unquestioned, month-after-month reliability 
and performance of these simple, rotary 
positive units. 

If you’d like documented proof, call on 
any paper mill operator who has installed 
R-C Pumps. Ask us for such a list... and 
for details of design and construction, in 
Bulletin 50-B-13. 


ROOTS -CONNERSVILLE BLOWER 
1152 Maple Avenue, Connersville, Indiana 
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white, bright and 


easy to read 


Improve legibility, minimize show-through in your 
coated stocks with Titanox pigments. Vital to the 
appearance of fine printed material, Titanox pigments 
enable you to produce coatings of increased 
brightness and opacity —or if desired, maintain 
constant brightness with greatly increased opacity. 
Two types of Titanox pigments contribute’ 
to the improvement of coatings. TITANOX-A-WD is 
recommended where exceptionally high opacity 
is required in light weight coatings. Where heavier 
coating is desired, or the full power of pure titanium 
dioxide is not needed, TITANOX-RCHT, 
a rutile-calcium pigment, is effective and most 
economical. Often, a combination of both types of 
pigment proves to be the best choice. Each 
pigment, because of its fine particle size, disperses easily 
and uniformly in the coating mix. 
In choosing the Titanox pigment best suited to 
your needs, consult our Technical Service Department... 
ask your Titanox representative or write 
Titahium Pigment Corporation, 111 Broadway, 
New York 6, N. Y.; Boston 6; Chicago 3; Cleveland 15; 
Los Angeles 22; Philadelphia 3; Pittsburgh 12; 
Portland 9, Ore.; San Francisco 7. 
In Canada: Canadian Titanium Pigments Limited, 
Montreal 2; Toronto 1. 


TITANIUM PIGMENT 
CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY 


tn seanconn ini see 


RANSPORTING caustic soda in liquid form involves 
Wine requirements. Liquid caustic must be insu 
lated to keep it hot, especially when in its higher concen- 
trations—73% solutions, for example, will solidify even im 
normal summer weather. It must be strongly encased— 
but since it reacts chemically with many substances, its 
purity must be protected against metallic contamination 
Ease of loading and unloading liquid caustic and the safety, 
of workers are also of prime consideration. 


Columbia-Southern pioneered most of the developments 
which solved the major problems in this tough packaging 
job—which have enabled many companies to realize ecot 
nomic and processing advantages through the use of liquid 
caustic soda rather than solid. These achievements ard 
among the numerous reasons why Columbia-Southern il 
one of the world’s leading producers of alkalies, chloring 
and other chemicals essential to industry. 


THE "‘COLUMBIA”’ CAR—Columbia-Southern has been 
instrumental in the design and introduction of so many 
features of caustic soda tank cars that even prototypes of 
its own fleet are frequently referred to as “Columbia” cars. 
Among those developments which Columbia-Southern pio- 
neered are the PATENTED LINING, which is caustic 
resistant and which first made practicable the shipment of 
73% caustic without metallic contamination; the FUSION 
WELDED TANK, as applied to caustic cars, for greater 
strength and protection against leakage; IMPROVED 
INSULATION, including the use of fiber glass, for greater 
protection against freezing; EXTERIOR CHANNEL-TYPE 
HEATING COILS, for longer life and elimination of leak 
sources; LEAK-PROOF OUTLET VALVE for positive 
control. 
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NUM BIA-SOUTHE 


CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


EXECUTIVE OFFICES: Fifth Avenue at Bellefield, 
Pittsburgh 13, Pennsylvania 
DISTRICT OFFICES: Boston, Charlotte, Chicago, Cin- 
cinnati, Cleveland, Dallas, Houston, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh,. St. Louis, 
San Francisco 


SODA ASH * CAUSTIC SODA * LIQUID CHLORINE SODIUM 

BICARBONATE. *..CALCIUM CHLORIDE * MODIFIED SODAS * 

CAUSTIC POTASH * CHLORINATED BENZENES « MURIATIC 

ACID * HI-SIL © SILENEEF « CALCENETM « CALCENE NC * 
PERCHLORETHYLENE 


